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Making Pressed Steel Pulleys 


Modern machines and methods employed in rolling, 


flattening, punching, 


TEEL shafting pulleys are by no means a new prod- 

uct. In fact the American Pulley Company, Phila- 

delphia, from the plant of which the material for 
this article was secured, has been making them for some- 
thing over thirty years and is now the principal manufac- 
turer of this type of pulley. Long experience has 
enabled this company to devise many unusual methods 
and to determine the types of machines best adapted for 
handling sheet metals of such thicknesses as are used in 
steel pulley work. All the pulleys are made in two parts 
so as to be easily mounted and removed from line—or 
other shafting, and the faces are built up in sections, as 
will be seen later. 

Beginning with the rolling of the rim for a pulley of 
moderate size, we see the rolling mill in Fig. 1, which 
can be adjusted so as to roll rims of various diameters 
and dimensions within its capacity. On the bench beside 
the rolls will be seen a flat strip, or blank, and also one 
of the half-rim sections as it is completed by the ma- 
chine. It will be noticed that the upper edge is rolled 
over considerably more than the lower or outside edge. 
This indicates that the rim is to form one-half the width 


crowning and 


assembling 


of the pulley. It will also be seen that the upper edge 
is crimped or corrugated to a considerable extent, this, 
however, being removed in the next operation. 

In addition to flattening the crimped edge, the large 
hydraulic press in Fig. 2 also rolls over, or curls, the nar- 
row edge of the half rim, as can be seen at the left. A 
portion of the half rim as it comes to this press is shown 
at the right. The press itself is hydraulic and can handle 
pulley rims up to 48 in. in diameter, and has a capacity 
of 1,500 tons. Examination of the half rim at the left 
will show how effectively this operation removes the 
crimp, leaving the edges flat, and also curling the oppo- 
site edge. 

he wide flange that joins the halves of the pulley 
rim, and by which it is fastened to the spokes, is punched 
in a heavy duty crank press, as shown in Fig. 3. This 
view shows the rim of a much smaller pulley, but the 
’ The pul 
ley rim is supported on the anvil shown in the center and 
Six of these 


operation is very similar for the various sizes. 


the ten holes are punched at one operation 
holes are for the spoke connections, while the two at 
each end are for the lugs by which the two halves of the 




















Fig. 1—Rolling the rim from flat 
strips. The wide flange is for the 
purpose of stiffening the pulley and 
jor attaching the arms. The _ strip 
from which the rim is rolled, and a 


rim as it leaves this machine, are curling the other 





shown on the bench. 
that the upper edge is crimped or cor- rim. The portion at the right shows 
rugated to a considerable extent. Fig. the rim as it comes from the rolls, 
2—H ydraulic press for flaitening the 
crimped flange of the rim and also for 
edaec ito a bead 


It will be noted which forms the outside of the pulley 


while the one at the left shows how 
thoroughly the flattening is done, also 
the roll at the edge of the rim 

















Fig. 4—Sizing one of the three-arm units in the press 
and die shown. This view also shows the stages 
through which the arms pass, including the splitting 
and punching at A, the bending up of the edge for the 
hub and the spreading, as at B. The punch and die 
shown finish or swage the arms into their correct 
positions 




























Fig. 3—Crank press for punching holes in 
the rim flange for attaching the arms and 
the lugs by which the two halves of the 
rims are held together. This press can 
handle a number of sizes of pulley rims, the 
fixtures being easily adjusted 




















Fig. 5—Ribbing, or embossing, the arm 
for stiffness. The work is done in a 
hydraulic press, which can be used for 
the embossing of several sizes of arms, 
suitable dies being provided. From here 
the arms go to the punching press shown 
in the next illustration 





















Fig. 6—Arms and hub for a larger-sized pulley, 
in which the arms overlap. The rivets are put 
in place by a helper and the assembly is placed 
in the fixture shown under the press. The 
arms and hubs are guided so that the various 
members are riveted in their correct positions 
for final assembly 














Fig. 7—Punching the holes in the 
ends of the arms. The center arm is 
guided by the stop C, and the toggle 
B forces the slide so as to hold the 
three-arm unit in correct position 
while being punched. The guide for 
the punches acts as a stripper. Both 
the punches and dies are easily re- 
placeable. Similar units are mounted 
on the press for other sizes of pulleys 
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completed pulley are bolted together, as will be seen later. 

On pulleys of the smaller sizes, the three spokes in 
each half are cut from one piece as shown in Fig. 4. 
The first operation trims the sheet to length, cuts the two 
long slots that separate the spokes, and punches the three 
holes at the end, as at A. A second operation bends 
up the end in which are the punched holes, and the third 
spreads the spokes as shown at B. The operation illus- 
trated may perhaps be called sizing, as it takes the opened 
spokes and gives the curved portion towards the hub, 
the proper shape and dimensions. 

Stiffening the spokes by means of the ribs, as in Fig. 
5, is done in the hydraulic press shown. Spokes, both 
before and after ribbing or embossing, are shown in 
front of the die. This press handles spokes for several 
different sizes of pulleys. 

Another hydraulic press for an entirely different oper- 
ation is shown in Fig. 6. It is for riveting the spokes to 


the half-hub of a larger size pulley, the ten rivets that 


The 


hold the three arms being headed at one operation. 




















Fig. 8—Riveting the shells into the pulley hub. Arms, 
both before and after riveting, are shown at the left and 
right, respectively. This job is rather an awkward one 
to handle, so the riveting press was built especially for it 














Fig. 9—Milling the ends of the arms 
to the proper radius for the pulley 
rim. The arms are turned by hand on 
the mandrel shown and the milling cut- 
ter is moved up and down by an eccen- 


the work. 


tric, so as to present its full length to 


The arbor is supported in 

a lower bearing to prevent springing. 

Fig. 10—Assembling arms and rims 

in position before riveting. This illus- 
* 

















Fig. 11—Special machine for riveting the arms on 
several sizes of pulleys 
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tration shows how the inner flanges of 
the rims are held between the two sets 
of spokes, and also how the lugs which 
hold the rim flanges together are put 
in place on the assembled rim 


fixtures in the press enable the operator to position the 
spokes and the hub correctly with relation to the rivet 
holes previously punched. The rivets are put in position 
by a helper and the various pieces are held in correct 
alignment by the fixture while the ram of the press does 
the riveting in a single stroke. 

Rivet holes in the ends of the spokes are punched in 
one operation by the three heads shown in the press in 
Fig. 7. The hub having the three spokes is easily posi- 
tioned in the central block where it is held in position 
by a suitable piece on the slide 4, controlled by the toggle 
operated by lever B. When the piece is locked in posi- 
tion, a single stroke of the press punches three holes in 
the end of each spoke. In this connection it is of interest 
to note the simple construction of the punches and dies 
used. The projections that act as guides for the punches 


become stripper plates as the punches return. 

The blocks holding the three punches in each head are 
of very simple construction and allow any or all of the 
punches to be replaced easily, or taken out to be sharp- 
ened, as necessity requires. 


The position of the spokes 
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Fig. 14—Vertical rolling machine for forming 
the rims of large pulleys, showing the first pass 
of the rim, the end that has passed through the 
machine having begun to curve. The rolls are 
set vertically, because it is more convenient to 
handle large rims when they are in this position 


Fig, 135—The rim going through the rolls on its 
last pass. The rim on the floor beside the ma- 
chine has been previously rolled, and the rule 
shows it to be 72 in, in diameter. The rim in 
the machine is being rolled to mate with the 
one on the floor 





Fig. 12—Special machine for riveting the lugs on the inside 
of the rim. With the pulley suspended, the block \ ;; 
placed over the lug and the supporting bar B ts slid bet-veey 
the spokes and into the opposite housing. The riveting 
done by a hydraulic ram beneath the pulley 


Fig. 13—Testing completed pulleys for runout of the rim 
The gage at the top shows how accurately the pulley run, 
Should it be necessary to apply pressure, it is easily done 
by the two heavy jackscrews shown at each side. 
method is effective and any slight corrections nec: 


quickly made 
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Fig. 16—Method of crowning the pulley face. The pulley 
to be crowned is forced in half the width of the rim and 
then turned over, being ejected by a ram from beneath. 
It is handled by the sling in the center. This press crowns 
all sises of pulleys 


is secured by the stop C, which acts against the side of 
the center spoke. The spokes, after punching, are shown 
at the right. 

Inside of the half-hub is a half shell of standard size, 
by which, through the aid of a suitable bushing, the 
pulley is clamped to the shaft. Riveting these shells in 
place requires a little special tooling as can be seen in 
Fig. 8. Here a special head is provided so as not to 
interfere with the center spoke. The illustration shows 
sets of spokes before riveting, at the left, and one set 
at the right, after the shell has been put in place. 

After four sets of three spokes each have been riveted 
to the central sleeve, forming spokes for both halves of 
the pulley, they are bolted together on a suitable bush 
ing as in Fig. 9. The arms are then revolved on the 
mandrel at the left and the ends are milled to the proper 
radius by the cutter to be seen in the machine. The cut- 
ter arbor is supported by a lower bearing and the cutter 
is reciprocated vertically by an eccentric mechanism on 
the spindle support. The spokes are revolved by hand, 
as there is very little metal to be removed, and the oper- 
ator has no difficulty whatever in passing them by the 
milling cutter, leaving them ready to be assembled to the 
rin. The length of the spokes is checked by the snap 
gage to be seen on the drilling machine table. 

The milled spokes are taken to the assembling stand 
in Fig. 10 where they are placed on the rim and the rivet 
holes are lined up. This illustration also shows how the 
lugs, or bolting clips, are put on the rims as at ./ and the 
way in which the aligning dowel is inserted in the curled 
half-rim at BP. 

With a'l of these parts in place and the other portion 
of the rim in position, the pulley goes to the special 
riveting press shown in Fig. 11. Although this press is 
at work on a larger-sized pulley than the one previously 
shown, the method of operation is the same, and is the 
result of long experience in this line of work. Special 
chuck jaws for handling different-sized pulleys are shown 
on the plank at the right. The chuck jaws holding the 
pulley are operated by a series of cams on the outside as 
at /, and are controlled by the large key wrench shown 
in position. The chuck carrying the pulley is revolved 
by the pilot wheel at the right. A complete pulley is 
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shown in the illustration with the various rivets in place. 

While the press shown in Fig. 11 rivets the spokes to 
the rim flange, the lugs cannot be riveting with the pul 
ley in this position. For riveting these lugs, the pulley 
is taken to the special press shown in Fig. 12, where it is 
suspended so that the lugs to be riveted are at the bottom 
The riveting block 4 is put in place over the lug and 
then the supporting bar B is pushed between the spokes 
and into the housing at the left. With this bar as an 
anvil, the hydraulic ram below the pulley is forced up. 
and the rivets are headed at one stroke. After riveting, 
the bar B is withdrawn, the block A is removed and the 
pulley is turned until the lug on the opposite side comes 
into position, when the operation is repeated. 

Next comes the inspection of the pulley for wabble, 
or runout, which is done on the stand shown in Fig. 13. 
Here again is a different-sized pulley, one that is built 
for heavy duty, as can be seen by the size and width of 
the spokes, and the way in which they cross and are 
interlaced before riveting at the hub. If the pulley rim 
runs out of true, it can be corrected by means of the 
heavy jackscrews at 4 and B. The gage at C shows 
whether or not the pulley runs properly. 

Pulleys of large diameter are made in smaller quan- 
tities and with less special machinery. The same meth- 
ods are followed, however as can be seen in the rolling of 
the rims in Figs. 14 and 15. In Fig. 14 the bending has 
just Begun, the portion at the right being straight, as it 
originally came from the rolling of the two edges. In 
Fig. 15 the rim is receiving its last pass and when re- 
moved from the rolls will mate with the portion shown 
leaning against the machine. On account of the large 
diameters rolled on this machine, it has been found much 
more convenient to have the rolls in a vertical position 
as the work can be more easily handled. 

For crowning such pulleys as require that shape of 
face, the method shown in Fig. 16 is used. It 1s simply 
a large hydraulic press of 150 tons capacity, fitted with 
dies of the proper size and taper for the crown desired. 
After being forced into the taper die by the ram above 
it is ejected by a lower ram. The pulley is then turned 
over and the process is repeated on the other half. 


— 
Making Pencil Tracings—Dyiscussion 


By Oscar W. Cooper 


. 

ENCIL tracings as described by Albert Conway, on 

page 243, Vol. 69, of the American Machinist are 
undoubtedly in use to a great extent. 

\ good substitute for tracing cloth for these drawings, 
where a print is to be made without inking, is a good 
unglazed bond paper, on which the design and details 
may be laid out, using a 4-H pencil for the main drawing, 
and an H pencil for lettering and figures. This combina- 
tion permits the making of a fine blueprint, and having 
used this method for several years | am prepared to say 
that the bond paper drawing 1s superior to the pencil 
drawing on tracing cloth. 

When the shop i$ crowding the engineering department 
for blueprints, another short cut may be taken which 
will still further reduce drawing costs, and speed up 
drawing-room production. Drawing paper can be. pro- 
cured in standard sized sheets cross sectioned with 4-in 
spaces, the same texture as the bond paper mentioned 
above. With this cross section paper, the draftsman can 
lay out simple designs and details free hand, to scale, 
without using either triangles or scales. 
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Pricing Repair Parts 


MOS HARE, the banker, is trying to protect 

the loans of his bank by keeping an eye on 

the business practices of the Jones Machine Com- 

pany. Hare and Jones are not agreed as to the 

method of setting prices on spare parts, so Hare 

has asked his friend Bill Holland to talk the case 
over with them. 


“Jones has the idea that it’s good business to 
soak his customers on spare parts, Bill. Says 
they always got away with it before and don’t see 
why they should change.” 


“And why do you think they should, Amos? 
You haven't developed any philanthropic streak, 
have you? It doesn’t go with your job.” 


“IT wouldn't take that from anyone but you, 
sill. But I’m looking at it from two angles. 

lirst, here’s a letter from a customer who says 
he'll be everlastingly jigswizzled if he ever buys 
another Jones machine. He’s arranged for a local 
shop to make the spare parts for those he has, but 
his new equipment will not be Jones. 

“Next, I have a sympathy for the chap because 
that’s exactly the way I feel about the robbers 
who build the car I’m driving. The mat in front 
wore through and they wanted over fourteen dol- 
lars for a new one, considerably less than a yard 
square. Did I pay it? I did not. A local rug 
man made me one for three fifty and thought he 
was charging a lot of money. Now I’m not sure 
as to buying another make of car on that account, 
but I’m a lot more apt to do it than as though they 
had put a halfway decent price on that mat. 

“I believe it’s good policy to charge a good 
price for a new machine and to keep it in operation 
at a reasonable cost. A man forgets the first cost 
if it is a good machine, but when he sees repair 
parts billed to him at high prices, he gets hot 
under the collar. I know I do. Don't you, 
Holland ?” 


“T guess we all do, Amos. A lot of concerns 
seem to feel that they can make up for a price 
that is too low by soaking the user for spare parts. 
But there’s another side to the question, Amos. 
There’s a cost in carrying spare parts that many 
overlook, and some concerns actually lose money 
in this department.” 





“If you make a fair profit on your machine, it 
would seem as though you could average the price 
of spare parts from the total, Bill. In other words 
add the same percentage of profit to each part 
that you do to the cost of the whole machine.” 


“But, Mr. Hare,” broke in Jones, “there’s no 
reason why they shouldn’t pay a good price for 
spares. They are making money every day they 
use our machines while we make only a single 
profit. It’s worth money to them to keep the ma- 
chine running and they ought to pay for it. I 
may have set it a bit high in the case you quoted, 
but I don’t see any use in supplying parts for 
nothing.” 


“There are several things to consider in this 
question of spare parts. Making a profit and 
keeping the good will of the customer are the most 
important,” said Holland. “Sometimes the two 
don’t seem to go together. There is not only the 
cost of making the spares but the cost of handling 
them—and that is frequently more than the cost 
of making, with small parts. 

“Then, too, it makes quite a difference whether 
the part is for a current machine or one that was 
discontinued ten years ago. I know a fire-engine 
builder who feels that it is necessary to carry 
spares for every type of engine he has built during 
the past twenty-five years. Many of these engines 
get but little service and last many years. When 
a part breaks it is urgent that they get a new one 
p.d.q. But his inventory ties up several hundred 
thousand dollars in spares that he may never sell. 
These parts have to be checked every year, either 
by actual handling or by running inventory ; they 
take up valuable space ; must be insured ; and cost 
money in several ways. He is justified in charging 
a good price for his spares. 

“Some advocate charging a low price as long as 
the parts are in production, taking them from the 
regular output. After a model becomes obsolete 
they would add a percentage every year to cover 
handling costs. After a given period, depending 
on the business, they would consider all parts spe- 
cial and charge accordingly, whether actually in 
stock or not.” 


“T guess it isn’t so easily settled as I thought,’ 
said Banker Hare. 
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EXECUTIVE FORUM 


Executives are invited to discuss the problem 
involved in the foregoing case. They are also 
urged to use this department to air their own 
problems. A letter to the Executive Forum 
Editor is all that is needed. 


Discussion 
How Much Overhead? 


A few suitable gages as to whether or not 
the amount of expense is excessive can easily be 
determined upon. Some of the most reliable 
gages are as follows: Comparison of actual 
amount of overhead with the amount shown in 
a carefully predetermined budget; the total in 
dollars compared with the cost of production in 
total; percentage of overhead to direct labor; 
and comparison with totals for corresponding 
periods in previous years. 

It is unfortunately the case that sometimes, 
because the name “fixed charges” is applied to 
this class of expenditures, factory managers and 
superintendents dismiss them from consideration 
when examining overhead statements, with the 
explanation that they are fixed expense items and 
therefore uncontrollable. A careful considera- 
tion of these expenses will, however, show that 
they are distinctly controllable. 

—Harry KAUFMAN. 


How Much Interchangeability? 


The great stumbling-block in the path of 
interchangeability is that class of parts which 
must be a close running fit on some other part 
in order to function properly. Here the pur- 
chaser can expect only as much interchangeability 
as he is willing to pay for. Few buyers will face 
the fact that strict interchangeability between two 
parts which are allowed a running clearance of 
0.001 in. minimum, and 0.002 in. maximum, for 
example, requires that each part be allowed a 
total tolerance of only one-half a thousandth, or 
one-quarter of a thousandth either way from 
standard. To work within such limits is perfectly 
possible, but expensive, involving the use of more 
elaborate manufacturing methods, and often mak- 
ing it necessary to scrap finished parts that would 
otherwise be usable. 

The purchaser’s usual attitude in such 
cases was concisely expressed by a customer of 
ours, who had just changed the tolerance on a 
certain part, made under a contract, from plus or 
minus 0.002 in., to plus or minus 0.0005 in., in 
the interest of interchangeability. We asked for 
an increase in the price, mentioning that rejec- 
tions will be much higher. He replied, “If you 
spoil any, that’s your loss, not mine. I only pay 
you for the good ones.” It is hard to make a 
purchasing agent realize what a difference in cost 


can be made by a few little plus and minus signs 
on the drawing. 

A great many manufacturers think that 
they have interchangeability merely because their 
drawings are all littered up with fancy tolerances. 
Some of these men are due to get a shock some 
day when they go into their stockrooms and try to 
fit together parts chosen at random. When they 
do, they will adopt some method of selective 
assembly. 

It is a mistaken idea that the use of selec 
tive assembly always means the sacrifice of inter- 
changeability. It is often possible for the engi 
neering department to design the product in such 
a way that parts which must be closely fitted can 
be sent out in matched pairs; or so that small unit 
assemblies may be sent out, with all parts properly 
fitted. Instead of sending the customer a shaft, 
for instance, which everybody knows will not fit 
the worn holes in his old machine, would it not be 
better to ship with the shaft two easily replace 
able bushings, selected to fit that shaft? The 
practice of supplying such unit assemblies will 
satisfy the user better than would any quantity of 
microscopic interchangeability. 


Cuas. S. Hazarp. 


Making the Most of Floor Space 


About three years ago I happened to be 
with a company, which suddenly was swamped 
with a number of large orders, necessitating a 
much heavier production all along the line. It 
was realized that this peak production era would 
last no longer than a year, therefore it would be 
considered a very poor business policy to construct 
new buildings. 

A meeting of the engineering, shop depart- 
mental, and executive heads was held, at which 
time a thorough discussion of the matter took 
place. The decision finally reached was to group 
machines moré closely where possible; rearrang- 
ing the layouts in some cases, to install conveyor 
systems throughout the plant, thus gaining con- 
siderable floor space and speeding up the produc- 
tion; and to use higher production tooling where 
possible, the cost not to be beyond reason. After 
this system was in effect for a period of six 
months, the production charts showed, even with 
the added orders, that production was two weeks 
ahead of schedule, and the cost of the additional 
equipment and the necessary changes had been 
wiped off the books. 

It is a wise management which gets to- 
gether and thoroughly studies the matter of in- 
creasing production, with the use of modern 
methods, before constructing new buildings and 
installing new equipment, which in all likelihood 
will lay idle after production recedes to its average 
level. —F. A. Scumupt. 
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Depreciation Allowances 
in the Corporation Statement 


HE most interesting fact about the depreciation 
policy of American industry is that there is none. 
Leastwise, a careful study of the income ac- 
counts and balance sheets of more than five hundred con- 
cerns fails to reveal anything even remotely suggesting 
a unified policy. Doubtless thousands of individual 
policies are in operation, each subject to change without 
notice from one year to another, and the majority of 
them actually undergoing 
such changes. But evi- 
dence of a common view- 
point on the part of the 
management of industry, or 
of a common conception, is 
wholly lacking. This fact able 
in itself, serious as it is 
from the standpoint of 
sound accounting and finan- 
cial practice, would be less 
subject to criticism if the 
individual policies of every 
important concern’ which 
has securities outstanding 
in the hands of the public, 
were a matter of common 
knowledge. But the major- 
ity of corporations—even 
the majority of those the 
stocks of which are listed time 
on the New York Stock . 
Exchange—make public, no 
data whatsoever to inform 
their security holders as to 
the amount of profit that is 
appropriated for deprecia- 
tion charges and reserves 
each year. It will be re- 
called that 545 industrial 
concerns are being studied 
in this series of special analyses. For only 219 of these, 
or say 2 out of every 5, has it been possible to obtain 
data revealing the sums that were charged to depre- 
ciation and depletion during the two years of 1926 
and 1927. 

Composite depreciation and depletion accounts for 
these 219 concerns reveal many interesting and useful 
facts, and provide the basis for some arresting conclu- 
sions. But it is nonetheless striking that such data are 
obtainable only for the minority, rather than the majority 
of important concerns. 

The most common method of omission is to issue an 
annual statement reporting income after depreciation or 
depletion. There is nothing whatsoever deceptive about 
it. The corporation simply declines to reveal to its 
security holders any facts at all relative to its charges 
for depreciation or depletion, and frankly says so, in 





Abstract of a study made and copyrighted by the Standard 
Statistics Company, New York City. 
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The information relative to depreci- 
ation policies which becomes avail- — ment. of __ his 


to the security 


Any security owner should at any 
time be able to obtain from the cor- 
poration in which he is financially 
interested a complete record of de- 
preciation charges over a period of 
Without such data his de-  ™“: 
cision as to whether he should hold 
his securities, sell them or buy more 
of them, is to a certain extent predi- 


cated upon sheer guess at best 


as many words, in its annual statement. That dispose 
of the matter neatly, and apparently to the satisfaction oi 
most of the security holders who examine the statement 
Under such a method of reporting financial results for 

a given year, allowances for depreciation on, say, a 20- 
million-dollar property, might be one dollar or 5 millio: 
dollars. There is absolutely no means by which thx 
facts can be determined. But in cases of this kind, 
the security owner at least 


has the assurance that some 


allowance has been made 
for renewal and improve- 
property. 
However, not all security 
owners have even that satis- 
faction. The reports of 


owners of 


American industry is inadequate. ah mama di; on 


mention of depreciation at 
all. So far as the public 
record reveals, no deprecia- 
tion charge is made. In 
most cases of this sort, this 
is perhaps an unwarranted 
assumption. But in a rela- 
tively few cases there ar¢ 
ample grounds for the sus- 
picion that no depreciation 
charges at all are being 
There are a count- 
less number of other forms 
of variation in the reports 
of those concerns which do 
not make public an exact 
figure relative to deprecia- 
tion charges. Some cor- 
porations, in their published 
statements, report operat- 
ing expenses and deprecia- 
tion as a single item; others 
lump depreciation and taxes; others combine deprecia- 
tion and fixed charges. 

One concern in the textile industry, in its 1927 state- 
ment, naively carried an entry which it named “Depre- 
ciation on appreciation on machinery and equipment.” 
Some time previously it had written up the asset value 
of its equipment, and is now engaged, apparently, in 
the task of writing this equipment down again, a remark- 
able bit of juggling. 

Reports of corporations operating in the extractive 
industries are correspondingly at variance. A minority 
goes the full way, and properly reports depreciation 
and depletion as separate items. Others lump the two 
together. Others report depreciation but not depletion. 
or vice versa. In many such cases it is impossible to 
determine whether any allowance has been made fo! 
the missing item. 

Many concerns operating in the extractive industrie: 
are in contest with the government tax authorities as t 
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the amounts that they may properly charge to depletion 
reserve. So far as the public is concerned, they cut the 
Gordian knot by omitting the depletion item entirely 
from their statements, although some state that “deple- 
tion has been computed on the books of the company, 
hut omitted from the published statement.” 

As is the case with industrial concerns of other types, 
the majority of corporations which are exhausting their 
resources by extractive processes make a long story 
short by reporting income “after depreciation and 
depletion.” 

It is needless to multiply examples further. 
coing constitutes ample 
basis for the statement that 
there is a total lack of con- 
sistency in the reporting of 


The fore- 


The adoption of at least something 


reporting concerns, the earnings shown for its common 
stock would have been well in excess of $9 per share. 

At the other extreme is Corporation B, the 1927 de- 
preciation charges of which amounted to less than one- 
half of one per cent of property value. This concern 
showed better than $5.25 per share of common stock 
If its depreciation charges had been equal to the average. 
it would have reported a deficit for its common stock 
last year. 

In one sense, it is ridiculous to formulate a security 
market judgment based upon an earnings statement 
unless it is known how those earnings are computed 
\ concealed depreciation 
account gives a world of 
latitude. An open state 
ment of fact, even though 


depreciation or depletion —_ anproaching standardized practices, it discloses a policy which 
charges, and _ subsequent vividly deviates from the 
evidence will substantiate = nolicies and conceptions relative to —@verage, at least provides 

the basis for analysis. In 


the statement that there is a 
corresponding lack of con- 
sistency in the amounts 
which various corporations 
allow for depreciation. 
Quite properly it may here 
be asked: Well, what of 
it? It is the profit of an 


industrial concern which 
tells the story that the ready been made. 
security owner wants to 


know, it may be argued; if 
this profit is adequate, what 
difference does it make 
whether the assigned value 
of a given company’s prop- 
erty, on its balance sheet, is 5 million dollars or 10 
million? What difference does it make whether the 
bookkeeping revision in property valuation is at the rate 
of 2 per cent or 20 per cent per year? 

[f depreciation were only a balance sheet item, neither 
its rate nor its amount would be of great importance, 
for current purposes, to the security owner. It would 
be of importance over the long term, obviously, but of 
only passing importance for the short term. 

Our interest here lies chiefly in the significance of 
the depreciation charge as an income account item. Net 
earnings either for funded debt or for common or 
preferred stocks are figured after depreciation. It is 
the essence of corporation statement analysis, therefore, 
not only to know the actual sum that has been charged 
to depreciation, but to know what a given company’s 
policies are in this respect, and to have some standards 
by which such policies may be tested and judged. 

We can make the point clearer by a concrete example. 
In a later section of this analysis we have computed a 
figure which reports the average percentage of property 
value charged to depreciation by a representative list of 
industrial concerns last year. We have tested the policies 
of a number of individual concerns against this average. 
[t will be sufficient to look here only at two of the 
extreme cases. 

Depreciation charges of Corporation A (an actual 
corporation) last year amounted to 17.7 per cent of 
property value. This was far above the average. The 
company’s reported earnings available for its common 
stock amounted to around $7.60 per share. Had Cor- 
poration A’s depreciation charges in 1927 been only 
equal to the average for our representative group of 
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the depreciation account is, for the 
time being at least, industry’s prob- 
lem rather than security owners’. 


Some progress along this line has al- 


remains to be done is demonstrated 


by the data included in this analysis 


adequate reserves for de 
preciation over a period of 
years assuredly mean that, 
when the time for large 
scale renewals does arrive, 
it will be necessary to bring 
new capital into the busi- 
ness, thus diluting common 
stockholders’ equities. Ab- 
normally large reserves for 
depreciation mean the issu- 
ance of an income account 
which is deceptive unless it 
is very carefully analyzed 
and compared. But, on the 
average, the stockholder who receives each year a frank 
statement of depreciation policy is better off, in the long 
run, than is the stockholder who gets no statement what- 
soever on this point—better off regardless of what his 
corporation's particular policy may be. 

Concealed assets or over-valued assets, concealed 
earning power or over-stated earning power, do not 
ordinarily accrue to the benefit of the average stock- 
holder; they accrue to the benefit of those relatively 
few persons who have knowledge of the concealment, 
and who, either consciously or unconsciously, profit at 
the expense of those who are without this knowledge. 

The relationship between income and the sum that 
was charged to depreciation, or to depreciation and deple- 
tion in the case of corporations in extractive industries 


That much still 


Table I—Per Cent of Income Charged to Depreciation 
and Depletion 


Average of 61 Average of 158 


Year Extractive Concerns Non-extractive Concerns 
Per Cent Per Cent 
1926 32.2 18 7 
1927 42.8 23.2 


in 1926 and 1927 is shown in Table I. The income 
figures utilized, of course, report net profit before depre- 
ciation or depreciation and depletion. 

The ratios for the extractive concerns run appreciably 
higher than the ratios for concerns in other lines because 
of the fundamental nature of the former’s operations 
And the ratios for both groups increased measurably in 
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1927 as compared with 1926 because income in the first- 
named year slumped off decidedly. 

Above everything else this table emphasizes the im- 
portance of the depreciation charge in the income 
account. An item which amounted to more than @ of 
the income of extractive concerns last year, and to nearly 
4 of the income of non-extractive concerns, can assuredly 
not be passed over lightly. Not only i8 more information 
relative to depreciation policies needed, but more con- 
sistency, and greater standardization of financial policies 
is clearly called for. 

A careful study of the annual reports of 158 com- 
panies in non-extractive industries leads to the conclusion 
that in the majority of cases,the corporations which allow 
materially less than say 5$ per cent of property valuation 
for depreciation in a period of general business pros- 


Table II—Depreciation Charges and Profits 
(In relatives, 1921-23-26-27 average equals 100) 








Per Cent of Property Net Profit 


Value Charged to Depreciation Before Depreciation 
35 Concerns in 27 Concerns 35 Concernsin 27 Concerns 
Non-Extractive in Extractive Non-Extractive in Extractive 


Year 





Industries Industries Industries Industries 
1921 76 78 Deficit 48 
1923 94 97 103 106 
1926 90 112 141 139 
140 113 163 107 


1927 











perity are subject to suspicion of weakness. There will 
be numerous exceptions which can be explained or 
justified on perfectly valid grounds. But in a broad 
way, tests based on this principle should prove quite 
helpful in income account analysis. 

Not as between one typical year and another, but 
over a period of years, depreciation charges vary with 
income. 

In years of depression considerably smaller amounts 
will be charged to depreciation than in years of pros- 
perity. In other words, the expediency of depreciation 
policies is fully as important, at certain times, as is the 
scientific computation of such charges at other times. 

This premise can be demonstrated statistically. For 
a selected list of 27 concerns operating in the extrac- 
tive industries, and 35 concerns in the non-extractive 
industries, we have traced depreciation charges back 
through 1921. It is unnecessary to detail the record 
for every year. So for current comparative purposes, 
we present data for 1921, which was a year of acute 
industrial depression; 1923, which was a year of vigor- 
ous recovery, and 1926 and 1927, which were indisput- 
ably years of general business prosperity, despite the 
decline in profits which occurred in 1927. 

The statistical device which most clearly sets forth 
the trend is the relative. So in each column of figures 
in Table II, we have taken the average of the four 
selected years as equal to 100, and converted all data to 
relatives, in terms of this base. 

Note how much greater, relatively, were depreciation 
charges in the prosperous years 1926 and 1927 than in 
the depression year 1921. No one will contend that 
industrial property really depreciated more rapidly in 
1926-27 than in 1921; no one will contend that the need 
for renewals was greater in the later years than the 
earlier one. It is chiefly a question of practicability. 
What industry can afford to charge to depreciation is 
of most importance. 
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SEEN - AND - HEARD 


By Joun R. GopFrey 











Steel castings—W elding in 


manufacture 


ORTY-ODD years ago, steel castings were pretty 

much of a lottery. Blowholes were the rule rather 

than the exception, and while test bars frequently 
showed fairly-high tensile strength, the material in a 
steel casting was about as unreliable as one can imagine. 
And many, in their wisdom born of ignorance, turned 
up their noses and said that steel and good castings, just 
naturally didn’t go together. But as in so many other 
cases, the thing that couldn’t be done—has been done. 
At the Metal Exposition, recently held in Philadelphia, 
were some beautiful specimens of steel castings. Close- 
grained instead of “blow-holy,” clean, strong and true 
to pattern, and, according to statements, at least equal 
to forgings for many uses. 

The change seems to be due to a knowledge of how to 
cast almost any grade of steel, or alloy, and so secure 
the quality of metal desired. Blanking dies, extruding 
dies and plungers, gear blanks and crankshafts were a 
few of the parts shown, while non-corrosive castings of 
valve bodies for use with acids were a side line. It is a 
great age to be living in for those of us who are in- 
terested in how things are made. We are entering an 
era of better materials to use in all kinds of products, 
and better steels to machine the new materials. 

*¢@ ® 


Something over forty years ago, Prof. Elihu Thomp- 
son gave me a little bar of four metals welded together 
by what he then called the “incandescent” process. Now 
we call it “resistance welding.” It’ was an interesting 
curiosity but the process was a long time making its way 
into practical use. 

Years afterward, we began to use oxyacetylene weld- 
ing in a desultory fashion, largely for patching up defec- 
tive castings or repairing breaks in machine frames of 
various kinds. It became the “putting on” tool that we 
old-timers had jokingly longed for in the shop when 
someone turned a shaft too small, or bored a hole too 
big. Then arc welding came along—mostly for the same 
uses. Now both methods are largely used in making 
new things as well as in patching up the old. 

In the meantime, however, our old friend, the resist- 
ance welder, is finding its real field in mass production, 
in many kinds of work. One of the most striking ex- 
amples, perhaps, is in the making of the new Ford car. 
At present, there are 1,339 welded joints in its construc- 
tion. Included are 14 butt welds, 734 spot welds and 
others of various kinds. The dreams of Prof. Thomp- 
son are coming true. 

<penmenciataiiatansineanees 


Almost every welding job presents a separate finish- 
ing problem. A stiff wire brush is very useful for clean- 
ing scale and slag from the weld. Some jobs may need 
no further work; others may require filing, grinding, 
drilling or even considerable machining. If considera- 


tion is given to this during welding, the amount of excess 
metal to be removed later can be reduced to a minimum. 
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| Development and Use of 


Measuring Equipment 


A brief history concerning measuring devices that are primarily man- 
ual, and an outline dealing with present-day automatic and optical gages 


The Development of Automatic Measur- 


ing Devices and the Use of 
Optical Methods 


By EarLte BuCKINGHAM 
Associate Professor of Engineering Standards and Measurements 
Massachusetts Institute of Technology 


EASUREMENT is a vital production process 

that controls the accuracy or quality, as regards 

physical dimensions, of the product. The accu- 
racy to which we can work depends upon the accuracy 
to which we measure. We cannot correct errors until 
we can identify and measure them. Thus the primary 
purpose of measurement in production is to prevent 
mistakes. 

As the quantity of production increases or as the 
degree of accuracy required becomes more exacting, it 
is necessary, both in the process of removing metal and 
that of measuring the amount removed to provide more 
elaborate and complete equipment to perform both types 
of operations. Furthermore as the rate of production 
increases, the degree of accuracy required often increases 
also. With very high rates of production, mistakes are 
very costly because of the large amount of scrap piled up 
in a very short time. Therefore the specifications for 
the product must be more precise and safe, which usually 
entails smaller tolerances on the physical dimensions. 
Under these conditions the influence of the personal 
equation of the operators on the sizes of the product 
must be reduced as much as possible. 

Yet we cannot afford to lose all of those factors in- 
cluded as part of the personal equation or else the 
quality of the product will suffer. We must retain the 
skill and technique as well as pride of good workman- 
ship, all of which are included in the term called “crafts- 
manship,” or else face eventual failure. Some of this 
skill and technique can be built into the productive 
equipment, but not all. Some of it must still be supplied 
by the operators of the equipment, the term “operators” 
including the actual machine operators, their supervisors 
and the inspectors of the product. 

The theasuring operations required to insure a correct 
product may be divided into three classes: first, the 
preliminary measurements of the productive equipment ; 
second, the inspection of the set-up of this equipment, 
which is usually accomplished by the careful measure- 
ment of the first piece produced; third, any check 
measurements which may be required to insure that the 
set-up and tools retain their accuracy as well as to sort 
out any faulty parts. The first two classes of measure- 

Abstracts of two papers presented October 17, at a session of 
the Metropolitan Section, A.S.M.E., under the joint auspices of the 


Machine Shop Practice Division and the Museums of the Peaceful 
Arts, 
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ments are the most important as they act to prevent the 
production of scrap. The ideal production and inspection 
system would be to have tools and machines of such 
proved reliability that their measurement alone would 
insure a correct product. 

Measurements of the first class are usually made with 
standard hand measuring instruments. Those of the 
second class are made with standard or special hand 
measuring instruments or their equivalent optical ones, 
depending upon the nature of the measurements to be 
made. Those of the third class may require the use of 
all types of measuring instruments, depending upon the 
characteristics of the product as well as the rate of 
production involved. As the rate of production increases, 
the need of automatic measuring equipment becomes 
greater. 

PERSONAL “FEEL” ELIMINATED 

An automatic measuring instrument may be defined 
as one whose correct operation does not depend upon the 
personal “feel” of the operator. Such instruments may 
be roughly divided into three general classes: first, those 
which may be used as a direct substitute for hand meas- 
uring instruments, including such types as dial indi- 
cators, optical comparators, and toolmakers’ microscopes 
of various types; second, special and standard measuring 
devices built into special fixtures and machines for the 
purpose of measuring a specific product; third, sizing 
devices built into the productive equipment to control 
the feed or operation of the machine. 

We shall attempt no more than to mention the first 
type of automatic measuring devices. 

The second class of automatic measuring devices are 
usually built to measure a specific product and include 
a variety as great as the variety of product they measure. 
One type consists of a tapered slot along which balls are 
rolled to sort them according to size so that each ball 
bearing will contain balls of equal diameter. Another 
device of this type consists of a frame which carries a 
master camshaft for an automobile engine together with 
a driving head and tailstock for another camshaft to be 
tested. In operation both camshafts are revolved slowly 
together while a movable carriage carries two plungers, 
one resting on the master camshaft and the other on the 
corresponding cam of the second camshaft. A dial indi- 
cator is carried on the first plunger which operates against 
the top of the second plunger. If the cams are alike, no 
movement of the hand of the dial indicator takes place. 
Any differences which may exist are made evident by a 
flicker of the hand of the dial indicator. The carriage is 
moved along from cam to cam until all of them have 
been tested. 

Dial indicators are very widely used in a variety of 
special fixtures to measure one or more surfaces at a 
time. Simple fixtures, more or less universal in their 
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application, are made, often consisting of suitable base- 
plates to which dial indicators and anvils or stops can be 
readily attached to measure one or more surfaces simul- 
taneously. These can be set up in a few minutes to suit 
a wide variety of measurements. One large manufactur- 
ing plant which produces a wide variety of gears uses 
such devices very extensively in the measurement of all 
gear blanks. At times, electrical contacts arranged to 
light small lamps are used in a similar manner to these 
dial indicators. These fixtures make it possible to give 
100 per cent inspection to the product at a relatively 
small cost. 

Complete special automatic machines are built when 
the volume of production justifies the expense. They 
usually feed the parts automatically into the machine 
from a hopper and eject defective parts into suitable 
containers as these parts pass by the various inspection 
stations on the machine. To remove a defective part, an 
electric contact is used, usually in connection with mag- 
netic ejectors. One example of this type is that used to 
inspect shells for cartridges. Here the shells are fed 
automatically to a dial which intermittently indexes to 
several inspection stations. Plungers or swinging gates 
are provided with electrical contacts so arranged that if 
the particular dimension is either too large or too small, 
the shell is ejected and only the acceptable product 
remains on the dial to be ejected at the final station. 

As stated before, measurement or inspection is a vital 
production process. As such, the equipment for per- 
forming it should receive as much attention as that for 
any of the other production operations. Where the rate 
of production is high, special automatic inspection ma- 
chines deserve serious consideration. It should be pointed 
out that in many ways the construction of these special 
machines is not as expensive and hazardous as the con- 
struction of special metal-working machines. The 
stresses are slight, the contacts are adjusted to simple 
master blocks or gages, and the mechanical movements 
are simple so that the “tuning-up” process on such ma- 
chines is simple as compared with that for the more com- 
plex special automatic metal-working machines. 
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The third type of automatic measuring devices includes 
those which are built into the metal-working machines 
themselves, and may be applied either to stop the ma- 
chine when defective work is produced or act to position 
the cutting tool so as to maintain a uniform product. 

Automatic machines for assembling the brass head to 
paper shot shells have at one station a punch and die 
to pierce a vent for the primer. A _ glass-hard needle 
with a small arm resting lightly against it is provided at 
the next station. If the punch is broken, this brittle 
needle is shattered when it comes down upon the un- 
punched brass head. The arm swings by, causing a 
latch to project from the ram of the press and trip a 
clutch which stops the machine. The machine cannot 
be started again until the swinging arm is held back again 
by a new needle, and to keep this needle unbroken, a new 
punch must also be installed. 

Another device of this type is used to keep the wheel 
of a gear-grinding machine in a predetermined position. 
At the upper edge of the grinding wheel is mounted a 
pivoted arm carrying a diamond with a flat polished face. 
About every six seconds this arm is allowed to swing 
until the flat face of the diamond touches the face of 
the grinding wheel. If the face of the grinding wheel 
has worn, the arm swings beyond its zero position and 
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makes an electrical contact that causes an electromagnet 
to act on an arm carrying a feed pawl. A ratchet whee’, 
which is attached to a differential screw, is fed one notch 
by the pawl. The screw feeds the, grinding wheel int» 
the work, and the ratchet must be moved about twenty 
notches to move the wheel one-thousandth of an inch. 
If the wheel has not been worn, no contact is made. 

Cylindrical grinders have been provided with some- 
what similar devices, contacting with the work in the 
machine so that when a predetermined size has been 
reached, the feed of the wheel is discontinued. Then the 
machine is stopped after a predetermined number of 
passes has been made with the feed discontinued. 

The third class of measuring devices is a direct step 
towards the ideal production and inspection process; 
that is a process such that faulty work is not produced. 
This object is practically attained on sub-press dies and 
with some of the smaller die-casting machines. Here the 
careful measurement of the first piece produced is all of 
the actual measurement required. It is probable that the 
use of a microscope on the surfaces of turned parts 
would make it possible to include many automatic screw 
machines in this same class. 


Development of Measuring Devices 
Primarily Manual 


By James A. HALL 
Consulting Engineer, Brown & Sharpe Manufacturing Company 


HE requirements of mass_ production have 
brought into common use an exactness of meas- 
_urement almost undreamt of fifty years ago. 
While refinements have been made in many lines, this 
paper is limited to developments in the field of shop 


_ practice. 


The measuring tools of the average mechanic 75 or 
100 years ago were inside and outside calipers, dividers 
and a boxwood scale. In this he was little, if any, ahead 
of his Roman predecessors. One of the first advances 
in this country, the common use of accurately graduated 
steel scales, dates back to about the middle of the last 
century, and can be attributed to the work of J. R. 
Brown and Samuel Darling. 

Sir Joseph Whitworth, who was one of the first to 
realize the advantages of using the sense of touch, pro- 
posed that steel scales be replaced by accurately made 
plug and ring gages to which the workman could set his 
calipers. This method was used on precision work for 
many years by British manufacturers. Its disadvan- 
tages inc'uded the high cost of producing accurate gages, 
the necessity of having a plug and ring for every dimen- 
sion wanted, and the fact that wear of these reference 
standards due to continual use impaired their accuracy 

Development in the United States went along other 
lines, where the vernier caliper, the first practical pre- 
cision tool which could be bought by the ordinary me- 
chanic, was put on the market by Joseph R. Brown in 
1851. 

The next great advance in precision measuring tools 
for shop use was the introduction of the micrometer 
caliper. In 1848 a French mechanic patented and began 
manufacturing a “screw caliper” under the name “Sys 
teme Palmer.” It was not used to any great extent, 
however. Nineteen years later a micrometer sheet meta! 
gage was developed at the plant of the Bridgeport Brass 
Company and its manufacture was taken up with J. &. 
Brown and Sharpe. This device was not considered 0! 
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commercial value because it was so difficult to read. A 
few months later J. R. Brown and Lucien Sharpe saw a 
“Systeme Palmer” at a Paris exposition and, noting the 
advantage of dividing the graduations between the 
cylinder of the frame and the revolving barrel, decided 
to apply this arrangement to the sheet metal gage. They 
also added a clamp for tightening the screw and an 
adjustment to take care of wear on the measuring sur- 
faces. This resulted in the “Pocket Sheet Metal Gauge” 
which was brought out in 1867. Ten years later the first 
micrometer caliper for general precision work was pur 
on the market. This device marked a real advance over 
the vernier caliper due to its direct readings to a thou- 
sandth and the possibility of estimating to the quarter 
or tenth without the aid of a glass.) 

In 1851 Sir Joseph Whitworth first exhibited his 
famous measuring machine which was really a com- 
parator and by which variations as small as a millionth 
of an inch from reference standards could be detected. 
In this machine he introduced the now common practice 
of holding between two smooth parallel surfaces a small 
highly polished tumbler plug, the dropping of which in- 
dicated that the standard pressure on the piece being 
measured had been reached. 

Karly angular measurements were made by use of the 
scale, the dimensions being given in terms of the lengths 
of the two legs of a right triangle. A base line was 
given by the spirit level. 

NEED FOR TRUE FLAT SURFACES 

With the development of machine construction, the 
need for true flat surfaces arose, both in the machines 
themselves and for use as reference planes. Like many 
others this requirement was met by Sir Joseph Whit- 
worth who may not have originated but who certainly 
perfected the method of scraping three surface plates 
to give the desired result. This practice, which is now 
commonplace, represented such a great advance at the 
time that it was presented in a paper before the British 
Association for the Advancement of Science in 1840 
Whitworth also produced accurate squares by similarly 
scraping three of them to match each other. using a 
master surface plate as a base. 

The fastening of two straight edges respectively to 
two concentric rings, on one of which accurate sub- 
divisions of the circle into degrees are engraved, resulted 
in the protractor, which could then be used to lay out 
or measure any desired angle. Greater accuracy in 
reading fractions of a degree was made possible by add 
ing a vernier to the second ring. Another development 
in angular measurement came through the use of the 
worm and wheel, as in the spiral head of the milling 
machine, in the indexing arrangement of the gear cutter 
and in the table rotating mechanism of the jig boring 
machine. In building these, one difficulty is the cutting 
of an accurate worm wheel in which all variations in 
tooth spacing are eliminated. If this is accomplished 
successfully very fine angles can be measured on a 
graduated dial attached to the worm shaft. 

The sine bar is the most recent development for the 
exact manual measurement of angles. This bar becomes 
the hypotenuse of a right triangle and the angle is 
determined by the careful measurement of the opposite 
side. As generally made, it is a bar to one side of 
which two pins of exactly the same diameter are fast- 
ened. These two pins are a known distance apart, gen- 
erally ten inches for ease in calculation, and are located 
#n a center line, which is exactly parallel with the upper 
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and lower surfaces of the bar. The accuracy of this 
method of angular measurement is then determined by 
the exactness with which the linear distances from the 
two pins to the reference surface can be determined, the 
difference between the two measurements being the di- 
mension wanted. 

THe START OF GAGE PRACTICE 


The practice of making a part so that it fits a gage 
rather than the particular mating member in the machine 
where it is to be used is an outstanding feature of inter- 
changeable manufacture and is one of the great Amer- 
ican contributions to industrial development. Plug and 
ring gages were made by Whitworth but as noted 
earlier their primary purpose was not the measuring of 
finished work but the accurate setting of calipers. The 
snap gage began to supercede the above type for general 
shop use in this country about sixty years ago and was 
followed shortly after by the limit or “go” and “not go” 
gage. The latter type with its two dimensions corres- 
ponding respectively to the largest and smallest permis- 
sible size of the piece being made has played a great part 
in modern mass production. The value of this system 
in part arises out of the keenness of perception of the 
touch sense using the solid gage as compared with the 
ordinary shop measuring imstruments. 

The stiffness of a gage has an effect on the ease with 
which minute differences in size may be detected, and 
on the other hand the effort required in handling a heavy 
weight may dull the sense of touch. The problem of 
distributing the metal to secure the maximum rigidity 
for its weight, therefore, becomes important in the de 
sign of the gages 

Taper plugs and rings have been developed for hold 
ing the angle of turned pieces to fixed standards. These 
do not depend on feel but on the uniformity with which 
a thin layer of Prussian blue or some other colored sub 
stance is transferred from the gage to the work. Like 
wise angular and other irregular shapes can be checked 
by use of flat profile gages. very small errors being 
detected by light shining through any openings between 
the matching surfaces. 

The development of interchangeable manufacture 
brought up the problem of assembling in the same ma- 
chine parts made to different gages which in turn had 
been made by different manufacturers. When the stand 
ard gages used by*the different manufacturers were com 
pared it was found that they varied slightly in size. 


“How Lone Is an INCH?” 


“How long is an inch.” became immediately an ex- 
ceedingly important question which had to be answered 
if interchangeable manufacture was to reach its ultimate 
development. Whitworth had furnished the first solu 
tion with his millionth measuring machine, which had 
been used in the production of length standards which 
were equal subdivisions of an end measure yard... In 
this country a number of manufacturers started with 
line measure yards which were compared with the copy 
of the Imperial Yard at the Bureau of Weights and 
Measures, predecessor to our present Bureau of 
Standards. 

The first precision measuring machine to break away 
from the use of end standards was built by O. J. Beale 
of the Brown and Sharpe Manufacturing Company in 
1878. 

The outstanding investigation of this period was made 
by Professor William A. Rogers of Harvard University 
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and George M. Bond of the Pratt & Whitney Company. 
This included the construction of several yard and 
meter line standards and the development in 1882 of 
the Rogers Bond comparator for the accurate subdivi- 
sion of these bars. This was followed by the develop- 
ment of a commercial measuring machine which could 
be used for determinations of length to the hundred 
thousandth of an inch. 

One of the most recent developments in this line is 
the joint work of the Bureau of Standards and the 
Brown and Sharpe Manufacturing Company in the pro- 
duction of line reference standards by the use of the 
Michelson interferometer. The lines were ruled and 
were placed .040 inches apart for the first inch and one 
inch apart for the remaining distance on “stellite” in- 
serts in a steel bar. The method used in locating the 
lines was so exact that their spacing is within the error 
of microscopic methods used in calibration. 

End measure reference standards have recently re- 
turned to an important place in precision machine shop 
work through the introduction of sets of accurate gage 
blocks. These were developed in Sweden by C. E. 
Johansson and were first brought to this country in 
1907. Methods of manufacturing similar blocks known 
as Hoke gages were perfected more recently by the Pratt 
& Whitney Company. Both types are now manufactured 
in this country 

Ths surfaces of these blocks are flat and parallel with- 
in extremely close limits, and the length or gage dimen- 
sion is guaranteed to be within a few millionths of the 
nominal figure, the limit being 0.000,002 in. in the highest 
quality set made commercially. Due to the accuracy of 
the surfaces these blocks can be slid or “wrung” to- 
gether, forming what is practically a new gage with a 
length equal to the sum of the lengths of its component 
parts. When in this condition the blocks cannot readily 
be pulled apart but must be separated in the same way 
they were put together. 


Uses or Gace BLocKs 


Sets of these blocks are now found in practically all 
plants where precision work is being done, and their 
uses are so numerous that only a few can be touched 
upon here. The checking of micrometers and limit gages 
and the setting of calipers, height gages, sine bars and 
the anvils of adjustable limit gages are among the 
simpler applications. They are also used on lead test- 
ing machines and on jig borers to give exact movements 
of the table or carriage, and have a particularly large 
field in the setting of comparator types of gaging equip- 
ment. Angle gage blocks varying by small increments 
are also available for inspection work. Sets of these 
blocks are now the final reference standard in many 
shops and increased accuracy has been secured in some 
cases by having the set calibrated at the Bureau of 
Standards and the error of each block in millionths 
recorded. 

The use of comparators and of comparator systems 
of gaging work in interchangeable manufacture is an 
important development, which has been greatly stimu- 
lated by the introduction of gage blocks. The general 
idea of these systems is the replacement of limit gages 
by comparators, the indicating mechanism of which is 
set at zero for the desired dimension. As the different 
pieces are inspected, the reading of the indicator shows 
the variation from the ideal figure. For precision meas- 
urement this system is dependent on the accuracy of the 
standard sample, gage block combination, or other means 
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used to give the original zero and on the constancy with 
which this zero is maintained. 

A single comparator can replace a large number of 
limit gages due to the ease with which it can be set to a 
new zero with each change of job. Furthermore, if the 
exact amount of the variation from standard is desired, 
as when the parts are to be sorted into several classes 
by size for selective assembly, the comparator fills a 
place which cannot be taken care of by the limit gage. 
Another advantage claimed for the comparator is that it 
can be operated satisfactorily by less skilled labor be- 
cause of the fact that unlike the micrometer it does not 
depend on delicacy of touch. 


Direct READING INDICATORS 


Many of the comparator systems use a dial indicator 
in some form. This may have divisions in thousandth 
of an inch and be actuated by a ten to one multiplying 
lever in the stand, thus showing clearly tenths of thou- 
sandths variations in the work. Direct reading indi- 
cators may also be used. In gaging cylindrical work an 
inverted “V’ frame, carrying a dial indicator may be 
used. This has the additional value of detecting out of 
roundness. Another type is the “Prestwich” Fluid Gage 
where the top of the column of colored fluid in a tube 
moves through a considerable distance for a very slight 
change in position of a diaphragm to which the gaging 
point is attached. The millionth comparator used in in- 
specting Hoke gages depends on a ray of light reflected 
from a mirror which is tilted by slight variations in the 
length of the work. The Zeiss comparator is another 
type which is partially optical in its method of operatior. 

When shop men begin to talk in terms of the tenth 
or hundredth of the thousandth of an inch, a few words 
of caution are in order. Steel changes its length with 
changes in temperature and presumably scales and other 
measuring devices are correct only at 68 deg. F. If the 
material being measured and the gage have approxi- 
mately the same coefficient of expansion, variations will 
not make an appreciable difference provided both are the 
same temperature. However, if a four inch piece of 
work is but ten degrees warmer than the measuring de- 
vice, the error will be about a quarter of a thousandth 
of an inch. If readings to the fraction of a tenth are 
desired care must be taken to see that both the work 
and the measuring machine are at the same temperature 
and that neither are affected by the heat of the hand or 
radiation from the body of the operator while the meas- 
urement is being made. 

Another point to remember is that steel is elastic. 
Every force is accompanied by a deformation, and very 
small forces may cause large errors when compared with 
the limits of measurement. Where extreme precision is 
desired, possible deformation both of the work and of 
the measuring device must be taken into account. 


GROWTH OF STEEL 


Another difficulty is that gages and measuring devices 
which are correct today may be off a year from now due 
to changes in the internal structure of the steel. That 
this may be a serious problem is shown by the fact that 
a four-inch standard has been known to increase in 
length nearly four tenths of a thousandth in the course 
of a year. Hardened steel measuring devices and stand- 
ards must, therefore, be made of the proper kind of 
steel, receive the right heat treatment and be properly 
seasoned if they are to be used for precision measure- 
ments over any length of time. 
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*-THE:-FOREMAN’S:-ROUND: TABLE: 








The following narrative is a “‘case’’ pres- 
entation of the topic. It has been written 
to involve some of the questions that 


arise in the average shop. For guidance 
in preparing discussion the questions at 
the foot of the page have been prepared 


Capitalizing Criticism 


66 EARD of a funny one, Ed. Out 
at the Star Electrical Company 
they have a foremen’s organiza- 

tion they call “The Greater Efficiency Coun- 

cil.’ Course we all know that a good fore- 
man becomes an expert at criticizing the work 
of his own men, but there they have some 
forty foremen criticize each others work.” 

“That doesn’t sound so good to me, Al. 
Seems as though the foremen would be spend- 
ing a lot of energy trying to get something 
on one another, as a sort of defensive move 
in case someone started to riding them.”’ 

“You’re missing the main idea. It’s not 
destructive criticism, but construction that’s 
wanted. You can’t criticize anything unless 
you have a remedy to offer—that’s one of 
the rules.” 

“Well, Al, looks to me as though the fei- 
low who was a good talker could put it over 
so fast on the other fellow who wasn’t, but 
who nevertheless was a mighty good fore- 
man, that the poor talker wouldn’t be able 
to come back quick enough to establish the 
correctness of his position in the matter.” 

“Tt’s this way. They take each depart- 
ment in turn, a previously selected foreman 
describing a department at one meeting, at 


which the criticism is launched. The fore- 
man is then given till the next meeting to 
report that he has put the suggestions into 
effect, or state his reasons for not doing so.” 

“Looks to me as though the foreman who 
is a sort of jack of all trades would have the 
advantage,” replied Ed. “The man who 
knew his own stuff well, but little else, would 
be at a disadvantage.” 

“Think you’re wrong, Ed. A good time- 
saving idea developed in one department, 
will often apply equally well to others. This 
sort of harnesses the combined experience 
and knowledge of their foremen, and uses 
this combined thought for the benefit of all 
the departments.” 

“Well, Al, if I had a run in with Jones 
about holding me up for parts on a rush job 
during the day, I certainly wouldn't stand 
listening to his theorizing about my depart- 
ment that night. Seems to me I'd get pretty 
hot under the collar.” 

“Tt isn’t a free-for-all, but a well organized 
session that follows regular rules of proced- 
ure. The meetings are conducted in a purely 
impersonal manner. Records are kept of 
each foreman’s work in the council, based on 
the constructive criticisms made each month.” 


Is the Star Company wise in permitting its foremen to criticise 
each others departments? Or should outside interference be 
limited to the solving of specific problems pointed out by a general 


foreman or superintendent? 


All foremen are urged to discuss these questions vital to their work; of course the 
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discussion is not limited to foremen. Letters accepted and published will be paid for 





cussion of 
Earlier Topics 


Reading the Shop Language 


T CANNOT be denied that it is the foreman’s duty 

to see that every man understands his job, but the 
average foreman is a much overworked individual who 
cannot, and shouid not be expected to explain every point 
in detail. Something must be left to the operator, and 
the ability to read at least a simple blueprint is little 
enough to expect. 

A short course in blueprint reading would probably be 
the solution, but the firm should not be expected to pro- 
vide it. The operator with the right spirit would secure 
the necessary knowledge on his own initiative. 

R. H. Kasper. 


dpe INSIST upon a working knowledge of drawings 
means that a higher class of labor than is necessary 
will have to be employed, with an increase in production 
costs. Of course if an operator expressed a desire to 
learn to read prints, the company should encourage him 
in this ambition in order that he may become a more 
valuable employee. He will then be able to handle a 
more difficult class of work and can be assigned tasks 
which a less educated man cannot do. 

Harry KLINE, Tool Supervisor. 


N' YT long ago I had occasion to visit a plant where 
they were erecting some large special machines. | 
stood and watched? two millwrights who were attempting 
to put a machine together. Bill said to Tom, “This goes 
here,” and Tom said to Bill, “No, it goes there.” 1 took 
the liberty to ask where the blueprint was covering this 
machine, and was told “We have none.” I at once sug- 
gested that they ask the manager for it, which they did. 
To my astonishment, they could not understand it, so | 
had to help them out. Yes, a short course in blueprint 
reading is the thing to settle the matter. 

—A. MELDRUM. 


Handling the Shop Office 
EKLEGATING routine clerical work to timekeepers 
and layout clerks, and routine supervision to sub- 

foremen, increases the planning time. The burden of 
responsibility in signing time cards and stores issues is 
essentially a sub-foreman’s; especially when a foreman 
has the advantage of receiving from the time-keeping 
department daily man record reports, and from the cost 
keeping department a monthly expense report accom- 
panied hy all of the stores issues for that respective 
month. 

Interdepartment correspondence should be written and 








THE*NEXT - TOPIC 





Does Appearance in Tools Count? 





ADVANCE QUESTION 


| The Evans Motor Works instructs its | 
toolmakers to make jigs that work, but 


Al take opposite views of the subject. 
H"hat is your opinion? 


signed by the sub-foreman and submitted to the fore- 
man. This system does not necessarily curtail the initia- 
tive of the sub-foreman, but tends to inform the fore- 
man of conditions and activities which otherwise would 
be difficult for him to receive. It furthermore affords 
him a means of training his sub-foremen to avoid exag- 
gerations or misrepresentations. 

The ultimate result is to place the foreman in the driv- 
er’s seat with ample opportunity to observe the progress 
of his subordinates, from which group he may select an 
understudy when occasion demands. —L. P. MaRIEN. 


to disregard the appearance. Ed and | 














Wear Goggles or Quit 

EARING goggles is not always a question for the 
individual to decide. It has been proven that 
when it comes to a question of ‘safety first” the indi- 
vidual is prone to take a chance, and it doesn’t matter 
whether it is a question of wearing goggles to protect 
the eyes from injury, or beating a train to a railroad 
crossing in the family car. Some individuals delight in 
taking chances. There are some men who never think 
in terms of safety. There seems to be no other remedy 
for these than that of compelling them to live up to the 

factory safety rules under the penalty of discharge. 
—CHARLES DOESCHER. 


Hiring in the Open 

HE foreman is the man who will have daily contact 

and responsibility for the successful applicant, so 
why shouldn’t he satisfy himself beforehand about the 
applicant? Then, if the applicant by any chance doesn’t 
make good, he will have the information upon which to 
revise his own ideas of the type of man he wants to 
hire, rather than a weak alibi that it is the fault of the 
personnel office. Starting a man off right, so that he 
feels he is a part of the organization, rather than allow- 
ing him to feel that he is only trying out a new job, 
is a mighty good move. An applicant is usually too 
much concerned about himself to pay attertion to the 
personal appearance of the foreman for that to bear any 
weight in the matter, anyhow. —Frep J. ScHIMPrF. 
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Inspection Methods 












NSPECTION of camshafts is quite similar to that 
of crankshafts although different apparatus is neces- 


sary. Bearing diameters and location, and_ the 
contour of the cams are important, while hardness must 
be carefully checked, as the cams are subjected to con- 
siderable wear in opening the valves against the spring 
pressure at a rapid rate and for long periods. Some 
of the methods used in different plants follow: 

In the Oakland plant, the diameter of the camshaft 
bearings as well as the hardness of the shaft at various 
points, is tested as shown in Fig. 134. The shaft is 
held between centers for convenience in measuring and 
in checking the hardness at various points. The sclero- 
scope, mounted on an upright and having double 
swinging arms, can be brought over any desired point 
so that a reading can be obtained promptly. The con- 
tour and location of cams are checked against a master 
camshaft. 

The final inspection of the camshaft for the 8-cylinder 
Marmon is shown in Fig. 135. The camshaft is mounted 
in three closed bearings and is supported in. open hear- 


ings at each side 


and 


heir Application 


By Frep H. CoLvin 


Editor, American Machinist 


Fig. 134—Inspecting the bearing diameters and the hard- 
ness of camshafts in the Oakland plant. Cam contour ts 
lested in another fixture by comparing with a master cam 


ous diameters can be seen in front of the testing fixture. 
The meshing of the gears is also tested by means of the 
two mating gears that form part of the fixture. 

The twelve cams of a Nash camshaft are tested in the 
device illustrated in Fig. 136. The shaft is held by its 
four bearings, with quick-acting clamps that rest on rub- 
ber buffers, as at 4, when a shaft is being taken out 
or put in place. There is a dial indicator for each cam, 
some having stems of different length from others so as 
to avoid interference. The camshaft is positioned by the 
key that drives it when in the motor, and is clamped at 
B. The large graduated dial at C allows the throw and 
angularity of each cam to be inspected accurately at any 
part of its revolution. By this means, the exact timing 
desired can be insured 

The Stutz camshaft is inspected on a special com- 


parator built by the Pratt & Whitney Company. A top 
view of the comparator is shown in Fig. 137. The 
aster camshaft is at the hack, and the shaft to be 


inspected is mounted in front. An index har is provided 
so that the indicating head can be readily located in any 


® desired position. 





of the center. A 
graduated disk vl 
the differ- 
ent angles of rota- 
tion, and the head 
B, carrying the 
indicator, can be 
easily moved over 
anv of the sixteen 
cams on the shaft. 
The dial indicator 
is adjusted from 
a master cam, and 
any varia- 
tion at any point 
of the rotation of 
the camshaft. The 


shows 


shows 








Any variation be- 
tween the cam on 
the master shaft 
and the cam being 
inspected, is multi- 
plied and shown 
on the dial indi- 
cator mounted on 
this test arm. 
A sleeve - valve 
has an 
eccentric shaft in 
place of the usual 
camshaft found in 
an engine of the 
poppet-valve type. 
The sleeve valves 
are driven by short 





engine 


> 








connecting rods 
between the 
eccentric shaft and 
ears on the valve 


snap gages for 

checking the vari- ¥ 1 mi . ‘ 

“a Fig. 135 — Fixture used in checking gears. the rise of the cams and the 
i: oo — ag gs the various parts of a Marmon crank- diameters at different points are 
a eries, le enth f ° f : f 

rs appéar in an shaft. ith the shaft supported nm checked by means of the snap gages 
early issue. five bearings, the meshing of the in front 
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Fig. 136 —JIn the fixture used in the dial indicator. The shaft is driven and graduated dial at the right enables the 


Nash plant, each cam is checked by a_ located from tts 


sleeves. In order to check the diameters, throws, and 
the angular position of each eccentric, the Yellow 
Sleeve-Valve Engine Company uses the fixture shown in 
Fig. 138. The eccentric shaft is positioned in the head 
of the fixture by the keyway, so that the anguler position 
of each pin can be determined by the index plate A. 
Turning the eccentric shaft so as to bring one pin after 
the other in its desired position, the dial gages shown 
are used in checking the various pins. 

Standard blocks are provided, so that the indicator 
can be set to the standard reading. By turning the head 
so that the index pin engages the proper hole, each eccen- 
tric pin can be brought into position for measuring. As 
any variation in angularity will affect the distance be- 
tween the surface of the fixture and the top of the eccen- 
tric pin, it is easy to check the angular relation between 
the different pins. The diameters of the various pins 
are checked by gages before mounting the shaft in the 
testing fixture. 

Camshaft inspection in the Continental plant includes 
checking for shaft straightness, as in Fig. 139. This 
inspection includes straightening the shaft, if necessary, 
using the screw shown at any desired point. Straight- 
ness is checked both by the bearings and the meshing of 
the gears in the center. At both points, dial indicators 


key, and the large, checking of the cams at any point 


show just how much variation exists, if any, as the shaft 
is turned by hand. This test, it will be noted, is made 
after the camshaft has been hardened and before it is 
ground, so that it can be trued for grinding. 

The final test of the gear is made in the fixture in 
Fig. 140, where the camshaft is held securely in two 
bearings, while the movement of the hand of the dial 
indicator shows any irregularities as the shaft is turned. 

Testing camshafts in the Continental plant is done on 
the fixture shown in Fig. 141. Here the camshaft is 
located by its keyway, and the large index wheel is finely 
graduated in degrees and is provided with a means of 
holding it at any desired point. Beneath the shaft is 
the indicating head A having a plunger that may be 
likened to an inverted valve lifter. This head can be 
moved under any cam and the rise and fall of the cam 
can be checked at any point in its revolution. It is, of 
course, unnecessary to check every camshaft in this way, 
but tests are made at frequent intervals as a check against 
the wear of the master cams on the cam-grinding 
machines. 

The Hupp method of insuring proper meshing of the 
camshaft gears, Fig. 142, resembles that shown in Fig. 
140. Here, however, the clamps are dispensed with, the 
shaft merely lying in the half bearings of the fixture 





























Fig. 141—Special fixture for checking and fall of any desired cam is tested by ployed in the Continental Motor plant. 
the various cam throws. The large the dial indicator. Fig. 142—The The main difference is in the way oj 


wheel is accurately indexed in degrees Hupp method of c 


hecking the meshing holding the shaft, and in the construc- 


and can be held at any point. The rise of the pump gears resembles that em-_ tion of the pinion slide 
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Fig. 137—The Stutz shop employs a fixture made by 
Pratt & Whitney, in which a master camshaft is 
placed behind the shaft to be tested, as a reference. 
The bar carrying the test indicator is moved along 
from cam to cam 


Fig. 138 — Eccentric shaft for Yellow Sleeve-V alve 
engine being inspected for bearing throw; diameters 
and angularity. The index plate at the left enables 
the shaft to be turned to the correct position for 
checking cach pin 
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Fig. 139—Testing straightness of camshaft after hardening, 
at the Continental plant. If it is sprung, the necessary pres- 
sure to straighten is applied by a screw. The meshing of the 
pump gear is also tested 
















Fig. 140—The final testing of the pump gear drive is done in 
a special fixture. Here the shaft is held in two of its bearings 
\by quick acting clamps, and the accuracy of the gear meshing 
is tested by the dial indicator 
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Fig. 143—Another special fixture for 
checking the rise and fall of any cam 
on the shaft. The indicating head is 
supported on the overhead rail and 

















Fig. 145—Each inspector must sign his name or initials 
or otherwise identify himself with each camshaft that he 
passes as O.K. The electric needle etcher makes this an 
easy matte) 


e 
housing. The pinion is mounted on a slide, the position 
of which is set by the round button over the lever under 
the fixture. Normal center distance is secured with the 
button inthe position shown. When turned so that the 
flattened side faces the slide, additional movement of 
the slide is permitted. 

\nother special cam testing device is used in the Hupp 
plant, as in Fig. 143. Here the cam measuring head 1s 
mounted on the rail over the camshaft, the contact for 
measuring the lift at different points being secured by a 
round-ended needle. The shaft is supported by two 
bearings in addition to those at the ends, and the bar 4 


6‘ 4 


there is a gage, A, for checking the 
spacing of the cams. 
Chrysler plant, a standard Pratt & 
Whitney cam-testing fixture ts used. 


Here the camshaft is checked agains! 
a standard, or master, cam that also 
fits in the machine and can be seen 
behind the shaft being tested 


Fig. 144—In the 


is swung up to check the location of the various cams. 
A convenient handwheel at the left makes it easy to 
revolve the shaft to any degree in order to measure the 
rise of any cam at that point. What may be called the 
tail center is operated by a lever, which saves time in 
handling shafts in or out of the fixture. 

The Chrysler plant uses the Pratt & Whitney cam 
tester as in Fig. 144. It checks each camshaft against a 
standard or master shaft, in all its positions. After 
testing, and before going to assembly, each camshaft is 
marked by the man who passes it. The marking is done 
by an electric etcher as shown in Fig. 145. It puts a 
mark on the shaft where it remains to show who passed 
it as being O.K. Should defects as to diameters or cam 
lift and timing be discovered after the car is in service, 
the shaft can be traced to the individual who is respon- 


sible for the error. 





Technical Meeting | 
Coverage | 


Not the least important part of 
Machinist's reader service is the news coverage of tech- 
nical society meetings. During October, meetings of the 
Machine Shop Practice Division of the A.S.M.E., the 
Safety Congress, the New England Section of the 
A.S.M.E., the American Gear Manufacturers’ Associa- 
tion, and the American Society for Steel Treating were 
reported in these pages. The National Metal Exposition 
at Philadelphia also was covered. In most cases abstracts 
of papers important to your particular field were pub- 
lished in conjunction with the news reports of the ses- 
sions. This month it will be the production meeting of 
the Automotive Engineers; in December, the annual 
meeting of the American Society of Mechanical Engineers. 
In this case, a paper of extraordinary importance, that by 
Prof. Joseph W. Roe on the principles of jig and fixture 
practice, will be printed in full in an issue near the 
meeting date. 


the American 
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Cutting ‘Tools 
Their Profile, Clearance, and Rake 


Abstract of the report of the committee on rake and clearance, American Railway 
Tool Foremen’s Association, presented at the Chicago convention, Sept. 12 to 14 


HE object of cutting tools, and the aim in all good 

tool designing, is to remove the surplus metal with 

the greatest rapidity and least possible amount of 
power. Theoretically, the least amount of power is con- 
sumed if a cutting edge of invisible thickness is passed 
between the work and chip. One could conceive that, 
if the tool T, as shown in Fig. 1, were thin enough, the 
chip C could be removed from the work W’ with prac- 
tically no use of power, or only enough to separate one 
layer of iron particles from 
the other. In practice no 


such condition can ever 
exist. Tools must have 
an appreciable thickness, 


and the chip must be bent 
to suit the size of the tool 
more nearly as shown in 
Figs. 2 and 3. In view of 
the foregoing the ideal to 
strive for is: “Remove the 
chip with as little distor- 
tion as practicable.” Other 
things being equal the best cutting tool is one that has 
the greatest amount of metal back of the line of cutting 
force. In Fig. 3 is shown a tool bit cutting on its end, 
and Fig. 4 shows one cutting on its side. .\ simple test 
of this rule can be made by holding a sharpened pencil 
on its end against a hard object and noting the consider- 
able force necessary to break the brittle pencil point. 
Now turn the pencil sidewise and note the comparatively 
slight tap or force necessary to break the point when 
held in this position. The rule resulting therefrom is: 
“Get as much metal back of the cutting point as possible.” 

Another problem which is always present in cutting 
tools is the disposition of the heat generated. The speed 
at which a tool will cut metal depends on the speed with 
which the generated heat can be carried away. A cutting 
speed of 1,000 ft. per min. would be possible if the tool 
could be kept below the temperature at which it loses its 
hardness. Since steel is a better conductor of heat than 
the surrounding air, tools should have as much material 
near the cutting edge as is practicable for each job. On 
referring to Figs. 5 and 6 it will be noted that the cutting 
faces of each tool are identical, but in Fig. 5 the backing 
B has been ground away, a very common practice in 
many shops, while in Fig. 6 the backing is removed only 
sufficiently to keep the tool from dragging. Obviously, 
the latter tool will carry away more heat and will there- 
fore stand up longer under similar conditions. 

The profile of a tool has a far greater bearing on the 
efficiency of its cutting, than is usually realized. To 
illustrate this point take the two tools shown in Fig. 7, 
cutting at the same speed per revolution and the same 
depth of cut. Note that, since the cross-sectional area 
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Some of the conclusions arrived at 
by the committee differ from those 
of certain other writers, but the 
paper is opportune in view of the 


present efforts at standardization 


of the chip is the same, the tool with the longer cutting 
surface will have the thinnest chip and the longest life. 
Therefore, a good rule is to: “Get the longest cutting 
edge in action.” 

So far only the machining of material of uniform 
hardness throughout has been considered. We all know 
that the tools in every shop show the effect of surface 
scale and grit on their cutting edge. When cutting mate- 
rial of this kind, if the cutting edge presented to the sur- 
face scale is shorter, the 
wear on the will be 
less, and it will be easier to 
repair the damage done to 
the tool. Therefore, it 
should be borne in mind to: 
“Keep the cutting edge that 
breaks the scale the short- 
est.” The application of 
the three profile 
must necessarily depend on 
the specific case in question. 
For example, the hardness 
of the work affects the profile as well as the rake of a 
tool and should be taken into consideration in determin- 
ing the feeds. The tool illustrated at 4 Fig. 8, would be 
ideal on a soft steel forging where the surface is clean 
and free from grit, or on a heavy machine with plenty of 
power and with a forging heavy enough to prevent 
springing away from the work. At B, Fig. 8, is shown 
the change in the tool necessary to get a short cutting 
edge for the hard surface scale, and yet have length of 
cut, by the use of a large radius. To further illustrate 
this problem, suppose that the machine available is 
limited in power and the work is liable to spring. This 
will require a tool as illustrated at C in Fig. 8, that 
will have a sharper angle if the depth of the cut is to 
be maintained. 

\ casual inspection of the lathe tools in the average 
shop reveals the fact that clearances from 2 to 4 in. or 
as much as is necessary are used. If we consider that 
only just enough clearance to keep the tool from rubbing 
on the work is necessary, better cutting tools will result. 

On flat surface work, such as planer and shaper work, 
the side and front clearances are very nearly identical. 
On lathes, front clearance is aided by the round work 
receding from the tool which gives a chance for smaller 
front clearances. While the side clearance has to be 
sufficient to take care of spring in the work plus the 
angle caused by the rate of feed along the work, the 
rate of feed affects the amount of clearance needed. 
Obviously, for practical purposes it would be desirable 
to limit the different side clearances used to as few as 
possible. It has been found that a side clearance of 
6 deg. on turning a 3-in. shaft is ample to clear a feed 
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The ideal removal of metal would be 
along one line of cleavage as in Fig. 1 
but the wedge-shaped tool, as shown 
by Fig. is required for strength. 
The application of the tool should be 
as in Fig. 3 rather than that in Fig. 4, 


because of a compressive rather than 
a bending action. The shaded metal 
of Fig. 6 aids in carrying away heat, 
and should not be removed as in Fig. 5. 
A long cutting edge as shown at B in 
Fig. 7, will result in a longer life than 


the short cutting edge at A. For easy- 
machining rigid forgings free from 
surface scale the tool at A in Fig. 8 is 
best, while the tool must be modified 
as shown at C for work that springs, 
and as that at B for cutting skin 





of 0.500 in., which is never obtained, and yet does not 
seem to weaken the tool greatly on feeds that are ob- 
tained. A good way is to rough grind the tool to 6 deg. 
side clearance, and then touch up the cutting edge after 
hardening. There are cases, such as parting tools, where 
less clearance is desirable. 

The limiting factor as to the maximum rake is the 
strength of the tool. The thinner the cutting tool the 
less the chip is distorted, the less the power used, and 
the less the heat generated. The resistance of metals 
to cutting action divides them naturally into a number 
of groups, as follows: 

1. Soft and tenacious, including very soft steels and 
copper. 

2. Tough, but fairly easy to cut, including the majority 
of low-carbon steels and certain kinds of bronze. 

3. Very tough and difficult to cut, including carbon 
steels, tool steel and most alloy steels. 

4. Brittle, including ordinary unchilled cast-iron and 
some grades of bronze. 

5. Very brittle, including most brasses and _ chilled 
cast-iron. 

Each of these groups require a different rake. The 
metals of class 1 demand keen-edged tools while the 
brittle ones in class 5 require little or no rake, and with 
some materials, such as Stellite, even a negative rake. 
The majority of work falls in classes 2 and 4. For 
practical purposes if a good supply of tools is carried 
for these groups, changes for odd jobs on classes 1 and 
5 are easily made. 

Tools which have been running some time, and which 
are still cutting well, will build up on the cutting edge 
by fusing on a portion of the metal cut, and a curved 
pit will be carved out just back of the cutting edge by 
the metal being cut. Any good operator knows that a 
tool cuts better in that condition. This brings up the 
question of originally grinding the tool to the shape that 
it naturally takes after use. Considerable work has been 
done in Europe along this line. The Klop stock patterns 


696 


in Germany, and the curved tool face of the Alfred 
Herbert Company in England are worthy of study. 

Practically every book on machine shop practice gives 
us data as to the proper rake and clearance to use. A 
little study in the shop will generally reveal the fact that 
figures given on rake tend to the minimum. With a 
little care on the part of the operator, rakes much higher 
than those given can be used to good advantage. 

The old rule of driving the tool until the chips are blue 
should be discarded. The only thing that a high colored 
chip tells, is that the tool will not stand much more 
in its present shape. 





Purchasing on Approved Lists 


By Joun F. HARDECKER 


HERE are certain products to which specifications 

cannot be applied practically by the average pur- 
chaser, and for which reliance upon nationally-advertised 
products is still the best solution. The competitive prod- 
uct may be just as good as the one customarily used, yet 
to shift from one product to another may so upset pro- 
duction that the spoiled or inferior work would offset any 
price difference. 

There is a large field to which specifications purchasing 
cannot be applied because of the difficulty of developing 
tests, and because the quantities involved would not 
warrant technical tests. In this class would fall finishing 
materials such as paint, varnishes, lacquers, and products 
such as ball and roller bearings. Fortunately, most of 
these products are supplied under well-established trade 
names. 

The solution here is the establishment of approved 
lists of manufacturers for the different classes of mate- 
rials. Bidding is competitive, but restricted to those 
whose product appears on the approved list for that class 
of material. A new manufacturer must submit samples 
from which his eligibility for the approved list can be 
established. 
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IDEAS-FROM:- PRACTICAL: MEN 








The department, “Ideas from Practical Men,” is devoted 
to the exchange of information on methods useful to the 
machinery industries. Its scope includes all divisions of 
the metal-working industry, from drafting room to ship- 


ping platform. Descriptions of methods or devices that 
have proved their value are carefully considered, and 
those published are paid for. The rates are from a mini- 
mum of five dollars upwards, depending upon their merit 
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Fixture for Milling Union Links 
By W. R. MILLICAN 


The illustration shows a simple fixture used in the 
Parsons, Kan., shops of the Missouri-Kansas-Texas 
Lines for the production machining of the sides and ends 
of union links. The fixture is mounted on the rotary 
table of a vertical milling machine and the work is located 
and clamped on studs provided with tapered bushings, 
such as shown at 4, to fit the holes. A feature of the 












































Milling the contour of union links 


fixture is that one stud is adjustable along a grooved 
way so that links of different lengths can be accom- 
modated. 

A helical cutter is mounted on an arbor held in the 
spindle of the machine. In operation, the cutter is 
started on the straight surface at approximately the 
center of the link, then the machine table is fed hori- 
zontally until the cutter reaches the radius at the left 
end. At this point the machine table is locked and the 
rotary table is engaged to machine the radius, and finally 
the finishing of the straight portion at the opposite side 
of the link is completed. This operation completes one 
end and part of the sides of the link, after which the 
work is. turned end for end and the operation is repeated. 
The lower end of the cutter arbor is supported by a 
special bracket attached to the face of the column. 





A Truck for Handling Finished Gears 


By OLiver FRANKLIN 


One of the problems in connection with the production 
finishing of high-grade automobile cluster gears is the 
handling of the sets so that they are not damaged from 
coming in contact with each other. While the method of 
‘nounting the gear sets on pins, shown in the illustration, 
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A truck for handling finished gears 


is not new, the form of truck employed is believed to 
be unusual. By inclining the deck of the holder, easier 
handling of the gears is made possible, and in addition 
the center of gravity of the whole is brought close to 
the geometric center of the truck. As can be seen, this 
deck is integral with the base and has two triangular 
gusset plates tack welded in place to give it rigidity. 
Further strengthening is obtained by the rectangular bar 
stock riveted to the deck to provide support for the steel 
pins on which the gears are mounted. The front set of 
wheels of the truck pivot and is connected to a draw bar. 
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Draftsmen’s Pencil Sharpener 
By H. Avsert Jones 


Many draftsmen like to sharpen their pencils by filing 
the leads, or by rubbing them on abrasive paper, so as 
to produce the kind and length of point desired. The 
trouble with this method is getting rid of the wood sur- 
rounding the lead. If the blade is removed from an 
ordinary ten-cent pencil sharpener, one end ground away, 
and a notch filed 
in the body, as 
shown in the il- 
lustration, the 
wood can be cut 
away by using 
the sharpener in 
the usual man- 
ner, and the lead 
will not be af- 
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Pencil sharpener altered to clear 
the lead 


697 








fected in any way. The lead can then be sharpened by 
any of the conventional methods, making a long, short or 
chisel point as desired. 





Production Tool for an Engine Lathe 


By Josepn E. FENNO 


The tool shown in the sketch is being used successfully 
iii machining rings from brass tubing, the work being 
shown in heavy dotted lines. 

The tubing is fed out of the chuck sufficiently to 


allow two rings to be machined. The carriage is moved 
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Production tool for the engine lathe 


forward until the beveled stop pin A comes in contact 
with the end of the tube, at the same time taking care 
that the cutting tools clear the tubing wall. The carriage 
is now clamped to the lathe bed and the tools B and C 
are fed in, cutting the bevel and the rabbet. A threaded 
stop is used to govern the depth of the cut of these 
tools. The direction of the cross feed is now reversed 
and tool D cuts the ring from the tube. 





——_ 
Gage for Checking Crown-Brass 
Seats of Driving Boxes 
By R. B. LoveELanp 


In reconditioning locomotive driving boxes there are 
two points to be considered, the seat for the crown-brass 
and the diameter to which the new brass must be turned 
to fit properly. The gage shown serves both purposes. 
It measures the crown-brass seat and shows any devia- 
tion from its proper shape, and also serves as a transfer 
gage from which calipers can be set to turn the crown- 
brass so as to give the required fit when it is pressed in 
place. This gage is in use in the Roanoke shops of the 
Norfolk & Western Railway Company. 

The tool consists of a_ self-centering head that is 
actuated by a scroll similar to the scroll of a chuck. The 
three legs attached to the centering head are forced out- 
wardly against the surface of the crown-brass seat, thus 
centering the device with the bore of the box. The legs 
are constructed so that they can be set for boxes having 
seats for crown-brasses of from 104 to 15 in. in diameter. 
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Checking the crown-brass seat of a driving box 


With the device in place, the indicator arm is adjusted 
to the surface of the work by means of a thumbscrew, 
and then is revolved around the bore. Any variation 
in surface is quickly detected. The gage is slight in con- 
struction, can be adjusted to a driving box rapidly, and 
gives an accurate check of the crown-brass seat. 


A Gage for Checking Tapers 
By H. C. Kiine 


In the toolcrib of the shop in which I am employed, 
the gage shown in the illustration is used for checking 
and identifying the many taper shanked tools used in our 
drill presses, milling machines, etc. The gage is made 
from a thin disk 














of sheet steel, | 
and has slots cut | 
in it correspond- 
ing to the vari- 

ous tapers in : 

use. The slots a _ \ 

are cut around — 

the periphery of C 

the disk, as ae 

shown in the 
sketch, and let- ww] | 
ters or figures 4; \ 
stamped close to al | 
each opening, 
identify its taper 
and size. By . 
slipping a_ tool A taper gage for the toolcrib 

into the proper 


slot, both the taper and the size of the shank can be 
determined at a glance. A gage of this kind can also 
be used for checking the home-made tools having eithe' 
regular or special taper shanks. However, if it is to be 
used for this purpose, it should be made heavier. 
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Standard Classificati f I d Steel Sc 
LY 
Cast Iron motive wheels. They are for the gray-iron foundry. 
Cast-Iron Borincs. Clean cast-iron borings, free BRAKE SHOES. Driving and car brake shoes of all 
from badly corroded material, lumps, scale, other types, except composition-filled shoes. They are for 
metals, dirt, or foreign material of any kind. This use in gray-iron foundries. 
material is for use in blast furnaces. 
3URNT IRoN Scrap. Old annealing boxes, tools Malleable Iron 
and pots, grate bars, and similar burnt iron. No No. 1 MALLEABLE Scrar. Malleable parts of auto- 
dimensions should exceed 9 in., except brake shoes mobiles, railroad cars, and miscellaneous malleable 
which may be included. This material is used for the castings. It must be free from steel and cast-iron 
blast furnace or gray-iron foundry. parts. It is used in the gray-iron foundry. 
No. 1 Cast-Iron Scrap. Contains all kinds of No. 2 MALLEABLE Scrap. Malleable parts of agri 
machinery and similar cast-iron scrap. Nothing under cultural implements and other miscellaneous malleable 
— & > 20 2 » 2 ° . 
10 Ib. nor over 500 Ib. in weight, nor over 48 in. castings. It must be free from steel and cast-iron 
long and 18 in. wide. It should contain no brake parts, but may include carbon steel rail ends undet 
shoes, cast-iron soil or water pipe, stove scrap nor 3 ft. long, of 50 Ib. and over, in standard sections. 
burnt iron of any description, and should be free from This material is used in the gray-iron foundry 
steel parts. It is used for the basic open-hearth 
furnace. Steel 
No. 2 Cast-Iron Scrap. Contains all kinds of — ee 
. : , SHOVELING TURNINGS. Clean, short, steel and 
agricultural implements of cast iron free from steel bet _— “gies 
aia” iailien ce RE aie aie Be wrought-iron turnings, drillings, or screw cuttings 
—— aS o.oo free from stringy, bushy, or tangled material, cor- 
weight, nor over 48 in. long by 18 in. wide. It must ’ sin 
a? : . roded or rusty lumps, excessive oil, scale, other metals, 
contain no stove scrap nor burnt iron of any descrip- : ° y , 
' : r . dirt, or foreign material. Alloy steel scrap may be 
tion. It is used for the basic open-hearth furnace. ' 
N 3 C ; © C : f ; excluded by mutual agreement between buyer and 
No. ; AST-IRON SCRAP. sts of cast- The “ad: . : 
a us haneelibecers onsists OF cast-iron seller, The material is used in the blast furnace. 
scrap with steel parts attached. Nothing under 10 Ib. : ne 
. . . Mixep Bortncs AND TuRNINGS. Clean, short, 
nor over 500 Ib. in weight, nor over 48 in. long by , ot 
; ; Saat . ; steel and wrought-iron turnings, drillings, screw cut- 
18 in. wide. It is used for the basic open-hearth ~~ ; ae 
ea tings, and cast- or malleable-iron borings or drillings. 
; ' - free from stringy, bushy, tangled, corroded material 
Heavy Breakas_e Cast Scrap. Heavy cast iron, caine’ ai: oa : , a 
‘table f ¥ | | a - lumps, excessive oil, scale, other metals, dirt, o1 
able for breaking unde er’ » hi Tr. . . 
—- ae oo on nine erop Hammer. foreign material. Alloy steel scrap is excluded by 
Pieces are not to exceed 10 tons in weight. It should Be ae : 
; : mutual agreement between buyer and seller. It is 
be free from anvil blocks, hammer bases, and like . : RET: 
: : : » Mg: used in the blast furnace. 
material. It should contain no burnt iron. This mate- 4 . H i elie galled 
. . ; AxLeE TURNINGS. eavy short first-c urningss 
roal is used in the basic open-hearth furnace. 7 — ee ee = 
3 . from wrought-iron and steel railroad axles or heavy 
No. 1 Macutnery BREAKABLE Scrap. Clean ma- . ‘ Bet) chi . aa 
hi ' “hi 150 TI ; forgings, and fail chips, to weigh not less than 75 Ib 
shinery cast-iron scrap weighing over 1! . ane ' “dle 
ay wes ep we ove per cubic foot, free from dirt or other foreign mate 
which can be broken easily by an ordinary drop into rial of any kind \lloy steel scrap may be excluded 
‘upola size. is use * gray-iron foundry: _f rh: ee ft ie 
—— a It is u ed for the h ct dinates foundry by mutual agreement. This material is used in the 
No. 1 Macutnery Cupota Scrap. Clean machin-  pasic open-hearth furnace. 
ery cast-iron scrap. It must be cupola size, not over No. 1 MacHINE SHop TurRNINGs. New. clean 
24x30 in. dimensions, and no piece to weigh over 150 OR RCese ere aa Wea nee * 
steel or wrought-iron turnings, free from lumps, badly 
ounds. ; . 
09) ; ’ tangled or matted material, cast-iron borings, other 
No. 1 Stanparp Cupota Scrap. Clean cast-Iron metals, excessive oil, dirt, or foreign material of any 
scrap, such as columns, pipe, plates, and castings of ind. Badly rusted or corroded stock is not accept 
-miscellaneous nature, free from stove plate and agri- able. This material is used in the basic open-hearth 
cultural scrap. It must be of cupola size, not over fyrnace. 
24x30 in. in dimensions, and 1 iece ‘eigh over : . 1 ; 
a limensions, and no piece to weigh ov No. 2 Macuine Suop Turnincs. New, clean, 
150 Ib. It must be free from foreign material. ' . as Ret a * 
d : dtp, ; steel or wrought-iron turnings, curly, bushy stock. 
_ No. 1 Stanparp BreaKaBLe Scrap. Clean cast- Jt may contain tangled material, but must be free 
|; won scrap, such as columns, pipe, plates, and castings of — from badly rusted, lumpy or corroded stock. It 
miscellaneous nature, weighing over 150 Ib., and which = should contain no cast-iron borings, other metals. 
can be broken by an ordinary drop into cupola size. excessive oil, dirt, or foreign material of any kind 
Cast-Iron Car Wueets. Cast-iron car and loco- (Continued on sheet No. 40a) 
Abstracted from Simplified Practice Recommendation R58-28 
= _ 
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Mass Production of Airplanes 


VERY great industry seems to go through 

the same cycle of rapid expansion followed 
by a weeding out of those who do not, or cannot, 
introduce efficient methods. The gun, sewing 
machine, locomotive, bicycle, and automobile in- 
dustries have all passed through this cycle. Wash- 
ing machines, vacuum cleaners, and radio are 
having their turn and even the airplane industry 
is beginning to feel the need for greater efficiency 
in production. And efficiency will, automatically, 
reduce the number of plants in operation. 

Airplane builders realize that planes can be 
built by almost anyone with a few tools, a weld- 
ing outfit and steel tubing and other materials. 
Similar conditions once existed in all the other in- 
dustries. The 140 or more airplane builders in 
existence today will see material changes in both 
numbers and methods. As design becomes more 
standardized, machinery will be designed and 
built to handle production at much lower costs. 
The small shop, in which practically every plane 
is an individual problem, will disappear as it has 
in all the other industries. 

Standardization does not mean that all planes 
will be alike any more than all automobiles are 
alike. But standard models will be built until 
newer and better designs are forthcoming, as is 
the case with the present day automobile. Pro- 
duction will assume much greater proportions, 
costs will be much lower, and the industry will 
take its place with the others that furnish trans- 
portation to the world. 


Idle Time of Machines 


PEED appeals very strongly to the human 
mind. Whether it be the spectacular speed 
of the airplane or the more prosaic speed of the 
cutting tool, the same sort of attraction exists to 
a greater or less degree. We are likely to forget 
the old story of the hare and the tortoise, yet it 
has its application in both examples. In other 
words, we often overlook the idle time that off- 
sets, to some extent at least, the apparent gain. 
Cutting speed comes naturally to mind as one 
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of the first questions regarding a new tool and yet 
it may not be the most important. In the case of 
some of the softer metals, for example, the use of 
a new and higher priced cutting tool may not seem 
advisable from the point of cutting speed alone. 
But, when the life of the tool between grinds, and 
the consequent saving m idle time is considered, 
the new tool is likely to pay big dividends. 

Idle machine time is of special importance 
where machines are used in groups in which each 
one plays its part in turning out the finished prod- 
uct. The failure of one electrode in a group of 
welding machines recently held up the output of 
the whole group for two days. Somewhat similar 
losses occur with cutting tools where frequent 
grinding and setting of the tools may greatly 
reduce production. 

In all such cases the cost per pound of the elec- 
trode or of the cutting tool is insignificant as com- 
pared to the loss in production resulting from the 
idle time of the machines. With these cases in 
mind it is easy to see that idle time must be con- 
sidered as well as speed or the cost of tools. Idle 
time, first cost and working speeds are factors 
that must be balanced against each other to secure 
economic production. 





The Time Element in Maintenance Work 
AINTENANCE work has two important 


factors, cost, and the time the machine 
being repaired is kept out of service. The nature 
of most maintenance work seldom permits the eco- 
nomic installation of high production machinery 
but tends toward the use of equipment that could 
not be tolerated in a production plant. For the 
making of single parts an increased labor cost 
may often be cheaper than the overhead of an 
expensive machine. 

When, however, we consider the value, in pro- 
duction time, of the machine held out of service 
for repairs, the saving in overhead may not be as 
important as it seems. And while highly special- 
ized machinery may seldom be justified, it fre- 
quently happens that new and effective productive 
machinery of standard design will show a distinct 
saving over old equipment. 

Railroads are largely awake to this phase of 
maintenance costs and their shop executives are 
buying more efficient machine equipment as fast 
as their budgets permit. The ordinary repair 
shop, where work is most apt to be intermittent, 
continues to be the only logical market for ma- 
chines that have otherwise outlived their useful- 
ness. 
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Sellers 64x60-Inch Planer-T ype 
Milling Machine 


LINE of planer-type milling ma- 
chines of various sizes is being 
brought out by Wm. Sellers & Com- 
pany, Inc., Philadelphia, Pa. Ac- 
cording to the manufacturer, these 
machines are different in design from 
anything heretofore introduced into 
this country and present some novel 
features; they are not adaptations 
from planer designs, but are built to 
resist the strains due to milling. 
The machine shown in Fig. 1 will 
take work 64 in. wide between the 
cutters and the side head, 60 in. be- 
tween the cutters on the crossrail 
heads, and will mill work 20 ft. long. 
The bed, table, upright and crossrail 
are all massive in construction to pro- 
vide a rigid support for the work and 
cutters. Perhaps the most novel fea- 
ture of this machine is the design of 
the head. The heads on the crossrail 
and the two heads on the upright are 
identical except that they may be 
right- and left-hand. Each head is 
a complete power unit having its own 
motor drive by means of a 20-hp. 
motor. This arrangement requires 


only short shafts and spur gears in 
the drive, and eliminates bevel gears 
and worms. All the gears in the 





heads are made of chrome-nickel 
steel and hardened. The shafts are 
also made of chrome-nickel steel, and 
with the exception of the spindle, 
are carried in ball or roller bearings. 
The spindle quill is 11 in. in diam. 
and has a 14-in. stroke in and out by 
power or by hand. The spindle is 
6 in. in diam. at the small end of the 
tapered front bearing, and is made 
from a chrome-nickel steel forging. 
At slow speed it is driven by a gear 
16 in. in diam. through multiple 
splines milled into the spindle. 

The feed for the head is by means 
of an independent motor with a speed 
reducing box which includes one 
change of gear. The speed reducer 
is located at the right-hand side of 
the upright. All feeds from 1 to 4 
in. or from 4 to 16 in. are controlled 
by means of the motor field rheostat, 
so that small variations in amount of 
feed may be obtained. The table feed 
has an independent motor and gear 
unit providing feeds ranging from 1 
to 16 in. per min., and rapid traverse 
at the rate of 20 ft. per min. The 
variations in speed are controlled by 
a field rheostat and one change gear. 

The use of separate motors for the 


feeds is of advantage in milling ir- 
regular shapes as one feed may be 
started and stopped without interfer- 
ing with the other, and any combina- 
tion of feeds may be employed to give 
any angle required. To mill the edge 
of irregular castings such as turbine 
housings, the operator can vary the 
feeds to follow around the oval shape 
without moving from the operating 
position. He accomplishes this en- 
tirely by the use of the field rheostats 
and the push-button stations. 

An auxiliary motor mounted on the 
top of the machine provides power 
traverse for the heads and quills. 
One head may be traversed while an- 
other is fed forward. This auxiliary 
motor also raises and lowers the 
crossrail. It is located halfway be- 
tween the two uprights so that there 
will be the same length of shaft run- 
ning to each lifting screw, thus in- 
suring steady and accurate lifting. 

The crossrail is of the box type 
with the back extended between the 
uprights. This construction has been 
used in the past on Sellers boring 
mills and planers. The crossrail 
slides not only on the face of the up- 
rights, but has a bearing also on V- 
ways at the back. A powerful clamp 
is provided to tie the uprights to- 
gether, and may be operated by a 
single lever at the end of the cross- 
rail. This feature provides the ad- 
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Fig. 1—Sellers 64x60-Inch Planer-Type Milling Machine 
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vantages of a fixed crossrail with the 
convenience of an adjustable cross- 
rail. 

Deep box construction is provided 
for the table, which has T-slots and 
stop holes. It is carried on one flat 
and one double V-way. The double 
V construction is claimed to maintain 
accuracy under the heaviest side cuts. 
It consists of a flat V combined with 
a V with walls inclined a very few 
degrees from the vertical. The table 
bears on the flat V except in cases 
of excessive side pressure when the 
upper V holds the table from moving 
out of place. When there is no side 
thrust the upper V clears by a few 
thousandths of an inch. Holding- 
down shoes are provided to keep the 
work table from lifting on the heavy 
side cuts. The table is driven by a 
spiral pinion and rack through her- 
ringbone gears from a change gear 
box. The end thrust on the driving 
shaft is taken on ball bearings adjust- 
able from the outside of the bed 
where they are readily accessible. 
Oil is circulated continually through 
these bearings. The bed is of the 
closed-top type, and is heavily rein- 


torced between uprights. Inside the 
bed are located the tanks and pumps 
for cutting compound and lubricant 
with their motors. This feature elim- 


inates piping outside the ma- 
chine which might be in the way, and 
which would detract from the ap- 


pearance. 

Each head has its own pump and 
circulating system. A pump is also 
provided in the feed gearbox to in- 
sure lubricant reaching all bearings 
and flowing over all gears. The table 
has forced-feed lubrication to the 
ways by means of a pump run by a 
separate motor, which is so arranged 
that it must be started before the 
table feed motor can be started. This 
feature insures a supply of oil on the 
ways before any movement can take 
place. The pump also provides a 
continuous flow of oil through the 
spiral pinion box and the driving 
shaft hearings. The traverse and 
lifting mechanisms, located overhead, 
are lubricated by means of pumps 
placed near the operating position 
where they may be worked period- 
ically. 

All motors are controlled from one 
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Fig. 2—Rear view of the Sellers 64x60-Inch Planer-T ype Milling Machine 
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Fig. 3—Close-up of the Sellers power 
driven milling head which is a 
complete unit in itself 


panel, and are operated by push-but- 
tons located on both sides of the table. 
Interlocking devices are provided for 
the various motions. For instance, 
the feed motors cannot be started 
until the cutter motors are in motion. 
Again, if a 30-per-cent overload oc- 
curs on any one of the cutter motors, 
the feed motors will slow down until 
the load is lessened, when they will 
speed up automatically again. If a 
50-per-cent overload occurs on any 
one cutter motor, the overload relay 
will stop it, and the feed motors will 
stop instantly. The slow-down inter- 
lock on the feed motors insures maxi- 
mum feeds without injuring the cut- 
ters or the machine. In other words, 
the electrical interlock will prevent 
the operator from forcing the ma- 
chine beyond its capacity. 

A stainless steel scale is provided 


on each one of the heads, and is 
graduated in thirty-seconds of an 
inch. An adjustable pointer moves 


with the spindle and measurements 
may be read accurately on the scale. 
For closer readings, an indicator may 
be made to move with the quill and, 
by contact with a block located on a 
pad on the head, thousandths of an 
inch or less may be measured.’ The 


table is provided with a stainless steel 
scale which has an adjustable vernier 
allowing readings to sixty-fourths of 
an inch. 

The tank for cutting compound is 
located in the bed of the machine and 
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The 


motor 


has a gage glass on the outside. 
pump is driven by a 1-hp. 

which forces the liquid in 
through the uprights to the top of the 
machine, from whence it is run by 
pipes and flexible connections to each 
of the heads. An adjustable frame 
and two nozzles are provided for each 


pipes 


cutter. The cutting compound drain- 
ing off the work runs to the end of 
the where it through 
strainers and into a trough running 
the full length of the bed. This 
trough returns the cutting compound 
to the tank situated in the 
the machine. 


table 


Passes 


base of 


<> 


Gleason 18-Inch Combination Testing 


and Lapping Machine 


F*' YR use in the production ot 
spiral bevel and “Hypoid” gears, 
this 18-in. combination testing and 
lapping machine has been developed 
by the Gleason Works, 
N. Y. The gears first tested 
after cutting to show the proper 
tooth bearing, and after hardening 
they are again tested both for bear- 
ing and for noise. A brake on the 
gear or driven head enables the oper- 
ator to test them under load. 
The machine combines the 
quired horizontal and vertical mo- 
tions in the proper proportions so 
that the motion resulting will follow 
the tooth curve already generated. 
The action is automatic, and is so ar- 
ranged that the direction of the mo- 
tion can be changed to suit the work. 
Gears up to 18 in. in pitch diameter 


Rochester. 
are 


re- 


can be lapped. The maximum offset 
obtainable when testing Hypoid gears 
is 34 in. The maximum 
from the center of the gear spindle to 
the nose of the pinion spindle is 12 
in., and the minimum distance is 3{ 
in. These values may vary somewhat 
when the lapping guards are in place. 

[f the machine is equipped for lap 
ping, lapping guards, a pump, and a 
reservoir for the lapping compound 
are furnished. The pump unit is 
complete with a built-in motor, while 
the lapping guards are split at the top 
to facilitate the removing of large 
size gears from the Che 
standard spindles on which the work 
is mounted are ground 2.292 in. at 
the large end, with a 4-in. taper per 
foot, but special pinion heads with 
furnished 


clistance 


machine. 


larger size bores can be 


extra. Taper holes in the nose of the 
spindle are ground with the spindles 
in place in their own bearings to in 
sure concentricity between the spindle 
bearings and the bore. All bearing 
ways have ample area and narrow 
guides to maintain close alignment. 
The nose of the spindle is heat- 
treated, and the spindle is mounted 
on an matched 
hall 
mounted under sufficient initial thrust 
load to provide against radial or axial 


improved t\ pe of 


bearings. These bearings are 


deflection of the spindle under ordi 
nary operation conditions, and are 
tested carefully for quietness Seals 
of labyrinth construction are pro 
vided to protect the bearings against 
the entrance of dirt, and sight oilers 
are included for convenience in main- 
taining the proper oil level. The 
lubricating oil is filtered before it 
reaches the bearings. 

The drive spindle can be run in 
either direction, and is provided with 
for use when tightening and 
nuts. !t 
friction brake for test 
ing The taper in 
the standard spindle is the same as 
in the 10-in 
generators, and arbors for these 


al le ck 


loosening arbor has a 
Won xien-lined 
under load 


gears 


15-in. and spiral gear 
cut- 
ting machines will fit the testing ma- 
The 10-in 


generator Was described on page . l/, 


chine. spiral bevel gear 


~ 
~ 
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Fig. 1—Front view of the Gleason 18-Inch Combination Testing and Lapping Machine showing the handwheels for 


adjusting the pinion spindle head and the gear head column horizontally 
view showing the various adjusting levers 
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Vol. 67, of the American Machinist. 

By means of handwheels graduated 
in thousandths of an inch, the pinion 
spindle head and the gear head col- 
umn are adjustable horizontally on 
the frame. The drive head, pinion 
head, and the column upon which the 
gear head is mounted, are clamped 
to the frame at the front and rear by 
separate clamps which operate with 


are provided over the machine ways. 

A 5-hp. motor running at 1,800 
r.p.m. is used for the main drive, and 
is set in the base of the machine. 
This motor may be furnished by the 
customer, but the Gleason Works 
must furnish the two small motors, 
one used for the oscillating motion 
and the other in the lapping com- 
pound pump mechanism. The ma- 


equal tension from a single lever. chine cannot be arranged for belt 
The ways are square gibbed. Guards drive. 
—~<=— 


Ryerson Special 


Friction- ype 


Metal Sawing Machine 


Y STRIPPING off a portion of 

the base of discarded rail, a large 
traction company has been making 
guard rail by the adaptation of a fric- 
tion saw. The machine was developed 
for this special purpose by Joseph T. 
Ryerson & Son, Inc., Chicago, Ill. A 
cut 33 ft. long through the base of a 
100-Ib. rail is made by a 56-in. special 
steel blade which revolves at a peri- 
pheral speed of nearly 5 miles per 
min. The edge of this 4-in. blade 
eats its way through the rail section, 
cutting from 44 to 64 ft. per min., 
depending upon the speed of the feed 
motor. It is claimed to make a clean 
cut through the entire length of the 
rail in from 5 to 7 minutes. 

The machine, as may be seen from 
the illustration, has a welded frame 
and runway upon which the carriage 
travels. The carriage, also welded, 
carries the 100-hp. saw motor and 


blade, as well as the 3-hp. motor and 
reduction unit for propelling the 
carriage back and forth on the run- 
way. A /0-gal. pump, driven by a 
74-hp. motor, supplies water at 150- 
lb. pressure for cooling the blade. As 
the machine moves back and forth 
on the runway, the pump picks up 
the water from a trough alongside the 
frame. The water resulting from the 
spray at the saw blade is collected by 
a concrete structure and returned to 
the trough through a system of baffle 
plates. 

The operating power, which is d.c. 
varying from 550 to 650 volts, is 
taken from two overhead poles by 
means of the conduits shown at the 
top of the illustration. Two trolley 
poles are used so that the machine 
itself is not used as a return for the 
motor current. This arrangement 
provides against accident to the oper- 














Ryerson Special Friction-T ype Metal Sawing Machine for stripping rails 
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ator. The machine is grounded, but 
the separate return wire from the 
motor carries the current back to the 
overhead trolley, and all parts of the 
machine are, therefore, out of the 
electric circuit. The design of these 
motors is special and they are built 
to operate over a wide voltage 
variation. 

Five individual air clamps hold the 
rails, which are to be cut. These 
clamps are so arranged that the rails 
can be pulled down into them from 
skids without the assistance of over- 
head crane equipment. Rollers are 
provided on the skids so that the rail 
can be moved backward or forward 
after the cut to remove it from the 
clamps. The camber or curve ordi- 
narily found in most used rails can be 
removed by the clamps which are 
powerful enough to straighten the 
rails during the time of cutting. The 
operator rides along the carriage 
where he can watch the work closely. 
All controls are located within easy 
reach. 





“Landex” Rotary, Pull-Off 
Type Diehead 


A diehead known as the “Landex,” 
designed for application to automatic 
screw machines, has been placed on 
the market by the Landis Machine 
Company, Inc., Waynesboro, Pa. 

















“Landex” Rotary, Pull-Off Type 
Diehead 


This head is of the rotary, pull-off 
type. It is opened by retarding the 
forward movement of the diehead 
and is closed automatically by an 
attachment on the automatic screw 
machine. The head is made of car- 
bon steel, and is heat-treated through- 
out and ground. This construction is 
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claimed to reduce the wear to a mini- 
mum, while insuring a high degree of 
accuracy. 

\ny misalignment in the machine 
or in the work to be threaded is com- 
pensated for by the head, which is 
flexibly-mounted on the shank. The 
chasers are supported on the front 
face of the head, which permits of 
easy access when it is necessary to 
remove them for grinding and when 
changing from one pitch to another. 
The diehead employs a worm for 
adjusting the head to size. This 
worm is kept under the proper tension 
at all times, thereby eliminating the 
necessity of locking it for each adjust- 
ment. It has a micrometer dial for 
further adjustments to close or free 
fits. 

The diehead is locked within itself 
under service conditions by the en- 
gagement of two hardened closing 
pins and closing pin bushings. The 
spring for opening the head is located 
in the adjusting ring, and is kept un- 
der uniform pressure for all diam- 
eters. Three sizes, namely, 4, $2, and 
1} in. are available. They are grad- 
uated for bolt and pipe threads within 
their ranges. Each graduation is 
separate, one from another, and has 


its own index mark on the operating 
ring. All passages and openings in 
the interior of the head are entirely 
covered under service conditions, thus 


making it impossible for dirt and 
chips to enter. The Landex head 
employs the Landis “Long Life” 


chasers. 


Giddings & Lewis No. 50 Table-Type 


Horizontal Boring Machine 


REATER range and capacity is 

a feature of the No. 50 table- 
type horizontal boring, drilling, and 
milling machine which has_ been 
placed on the market by the Giddings 
& Lewis Machine Tool Company, 
Fond du Lac, Wis. To distribute 
properly the heavy loads in the han- 
dling of large work, the bed is of 
massive, box-type construction and 
weighs about 15,000 Ib. The ways 
are 13 in. wide, relieved in the cen- 
ter, and are 48 in. over the outer 
edges. Provision is made on the bot- 
tom of the bed for supporting the 
machine on leveling blocks. The 
Giddings & Lewis feature of bolting, 
tonguing and doweling the column to 
the bed unit has been employed on 
this machine, and a large tongue is 
machined integral with the bed for 
engaging the groove in the column. 


The column is a heavy box section 
ribbed in both directions and having 
a base 40 in. square. The table and 
saddle unit are of the same general 
design as on the No. 45 machine, 
but are considerably heavier. The 
No. 45-P machine was described on 
page 597, Vol. 67, of the American 
Machinist. To stiffen the table in 
every direction, it has been made with 
a network of heavy ribbing. For ad 
justment between the table and sad 
dle two taper gibs are provided, one 
at each end. The 
feed of the table is mounted on ball 
bearings, and is arranged with ad- 
justable graduated dials on either 
end. The Bowen system of lubrica- 
tion is standard equipment for oiling 
all the ways, gears, and _ bearings. 
One stroke of the plunger supplies 
lubricant to all the parts independent 


screw for cross- 

















Giddings & Lewis No. 50 Table-T ype 
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of the position of the table on the 
machine ways. 

The spindle head is massively built 
and the main casting is of one-piece 
construction to furnish solid support 
to all moving parts. Compact design 
of the head has been used so that it 
would not be an obstacle to the close 
observation of small work. It is 
lubricated automatically by means of 
a constant flow of oil furnished by a 
positive-driven pump. The speed and 
feed are through sliding gears and 
jaw clutches in separate units 
mounted on the bed of the machine 
and running in oil. The changes in 
feed are made through 
from the normal 
as shown the 


speed and 
levers accessible 
operating position in 
illustration. 

All gears are of 
steel, case-hardened, with wide face 
and with the teeth rounded to facili- 
tate meshing. All the bevel gears in 
the speed train are of the spiral- 
tooth form, giving a smooth, quiet 
drive to the spindle. All the main 
shafts of the speed box are mounted 
in ball bearings. The power to the 
machine is furnished through two 
twin-disk friction clutches which per- 
mit the machine to be used for tap- 
ping. A gear change quadrant is 1n- 
cluded in the feed gear train so that 
positive leads can be had for tapping 
and threading. This machine can 
also be supplied with the Giddings 
& Lewis precision measuring device. 


chrome-nickel 


SPECIFICATIONS 


Diameter of spindle, in - 5 
Longitudinal travel of the spindle, in 64 

Vertical adjustment of the head on 
column, in. .. ae ; 64 
Working surface of the table, in. 60x96 

Maximum distance face of spindle 
sleeve to end support, in 120 
Cross travel of 60x96 in. table, in 86 

Number of spindle speeds in either 
direction $s 24 
Range of spindle speeds, r.p.m..... 5 to 245 

Number of feeds per revolution of 
spindle “¢ ue 18 
Net weight of machine, Ib 45,500 

> 
Du Pont Pickling 
, d 
Compoun 


Seale and oxide may be removed 
from steel without over-pickling or 
pitting the steel by means of Du Pont 
pickling compound, developed — by 


EK. I. Du Pont de Nemours & Com- 
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pany, and distributed by the Re- 
search Manufacturing Company, Oak 
Lane Station, Philadelphia, Pa. The 


compound contains within itself an 


~<>— 


inhibitor which prevents over-pick- 
ling, and also suppresses the flow 
of hydrogen gas. This feature makes 
it a fume preventative also. 


Société Genevoise I'wo-Co-ordinate 
Measuring Machine 


EASUREMENTS in two co- 
pt ordinates can be made on this 
machine by sighting on the object 
with a microscope having a reticle of 
parallel or crossed spider threads in 
the field of view. The machine has 
been placed on the market in the 


United States by the R. Y. Ferner 
Company, Investment Bldg., Wash- 


ington, D. C., agent for the manufac- 
turer, the Société Genevoise d'Instru- 
ments de Physique, Geneva, Switzer- 
land. The object to be measured is 
placed on a table which moves in one 
direction on V and flat ways under 
the action of a precision micrometer 
screw which causes motion of the 
table through 16 in. The microscope 
is carried on a slide by which it 1s 
moved across the table by a similar 
micrometer screw through a range of 
4+ inches. 

The table has a large rectangular 
opening extending nearly its entire 
length so that photographic plates and 
films, oscillograph tracings, and the 
like may be measured by light re- 
flected from an adjustable mirror 
placed below the table. Another 


opening in the rear of the base of the 
machine permits a beam of light to 
be thrown on the mirror from a lamp 
at a distance, or from reflected day- 
light. 

A long stage is provided on the 
table, and is pivoted at one end. The 
stage has a piece of plate glass set in 
it flush with the surface over which 
films or prints may be laid and 
clamped by means of a dozen spring 
clamps. Numerous holes are pro 
vided along the opening for the at- 
tachment of these clamps. The stage 
is provided with a micrometer screw, 
a scale, and a clamp at the right end, 
so that the amount can be measured 
by which any object on the stage 
needs to be displaced to bring its axis 
parallel to the line of motion of the 
table. 

The table is adapted to the support 
of a variety of objects such as spe- 
cial gages, cams or templets, parts of 
instruments, steel scales, stamped 
parts, recording instrument tracings, 
seismograph records and phcto- 
graphic prints. By the substitution 
of a semi-automatic center punch de- 

















Fig. 1—Front view of the Société Genevoise Two-Co-ordinate 
Measuring Machine 
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ice and the replacement of the glass 
plate by a metal plate the instrument 
can be used for the laying out of 
irregular curves for which the co- 
ordinates are known, or for the loca- 
tion of holes in master plates or jigs 
as large as 16x4 in. The lead screw 
is located at the left end, and is not 
rotated by manual operation of the 
head, but by means of a handwheel 
shown at the front of the machine. 














Fig. 2—Close-up of the microscopes 
and the gontemetric eyepiece 


The shaft of this handwheel is geared 
to the micrometer screw by helical 
gears in the ratio of 2 to 1, thus mak 
ing accurate settings possible. 

The micrometer screw, by which 
the table is moved, has its error com- 
pensated for automatically by means 
st a templet attached to the rear edge 
of the movable table and a lever sys- 
tem which transmits the movements 
‘f a steel pin, following the contour 
i the templet, to the vernier index 
‘t the micrometer head. By a slight 
shifting of the vernier index back 
aul forth, it is placed automatically 
it the right point to make allowance 
tor the error of the screw for each 
reading, The proper contour for the 
curve is determined by measuring the 
movement of the table by sighting on 
i standard scale placed on the table 
The accuracy of the compensating 
system may be checked in the same 
manner. The errors of the screw 
ictuating the cross-slide, which car- 

s the microscope, is compensated 
tor automatically in the same way 
\ccording to the agent, this system 
‘t compensation makes it possible to 


guarantee the errors of direct read 
ings to be less than 0.0001 in. at any 
point throughout the length of the 
screws. The pitch of the micrometer 
screws is 10 threads per in. and the 
micrometer heads are graduated to 
0.0005 in., and by the verniers are 
read to 0.00005 inch. 

By means of a nut and counter nut 
on the micrometer screw, assembled 
with a bushing and helical spring, it 
is possible to move the table in either 
direction without backlash. The use- 
ful length of the nut is about 58 mm., 
and of the counter nut about 8 mm 
additional, so that a total of 48 
threads of the screw are engaged bv 
the nut on the metric machine, and a 
corresponding length on the machine 
graduated in inches, thus insuring ac- 
curacy in the measurements. 

The microscope ts of the “hent™ 


type, that is, provided with a prism 
hetween the eyepiece and the objec 
tive tor deflecting the beam of light 
to make it easier for readings to be 
made while the user sits at the ma 
chine. The microscope can be fo- 
cused by means of a rack and pinion, 
a clamp being provided for holding 
the setting when made. Two objec- 
tives and three eyepieces are provided 
regularly tor the microscope to give 
total magnifications of 7.5, 17, and 35 
times, respectively In addition, a 
gomiometric eyepiece, shown in Fig. 2 
is supplied for the mucroscope It 
has one fixed spider thread and one 
which can be rotated through 360 
deg., by which the angle of any cor 
ner of a small part may be measured 
By the graduated circle on the mov 
able part and its vermer, these angles 
can be read to one minute of are 


Oo 


Chambersburg Steel-Side Press 


ORGED steel side trames have 

been built into the press which 
has been placed on the market by the 
Chambersburg Engineering Company, 
Chambersburg. Pa. As shown in the 
illustration, these 
forgings and the semi-steel bed frame 


strong, [-section 


are provided, a feature which saves 
time on this most frequent of re 


newal jobs Permanent setting of 
the pitman is secured by its adjust 
ment which grips the length of the 
thread for thread High- 


lubrication to all 


screw, 


vrease 


pressure 





and yoke are of heavy 
construction. An 

other feature which 
tends to minimize the 
hazard of press oper- 
ation is the friction 
slip flywheel which 
prevents the flywheel 
bursting or the crank 
or gears being broken 
when an overload 
stalls the press. The 
energy developed by a 
sudden stop ot the 
machine is not ex- 
pended to strain all 
the moving parts, but 
is released by the fly- 
wheel slipping on its 
hub against friction 
Adjustments to the 
press are rarely nec- 
essary after slipping, 
according to the man 
ufacturer. Roller 
bearings are used on 
all auxiliary shafts to 
minimize — friction 














Directly renewable 
clutch jaws and cam 
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bearings is provided, and the dis- 
tributor is accessible from the floor. 
Other features are the improved 
clutch operation, easier treadling, re- 
duced floor space, and free accessi- 
bility from the rear. This press is 
supplied in either single or double 
crank construction. 


Paasche Airfinishing 
Booths and Equipment 


Airfinishing booths to accommodate 
the finishing of articles of a large 
range of sizes have been placed on 
the market by the Paasche Airbrush 
Company, 1909 Diversey Parkway, 
Chicago, Ill. The booth is made 
from sectional steel panels, spot 
welded to angle iron frames and con- 
vertible into larger sizes by the addi- 
tion of more panels. It is shown in 
Fig. 1. The ventilating apparatus at 
the upper right-hand corner is the 
No. F493 ventilating unit described 
on page 693, vol. 69, of the American 
Machinist. Immediately below the 
ventilating unit will be seen the air- 
conditioning unit which will be 
described later. 

A funnel covers the sprinkler heads 
for protection against damage and 
clogging. The vapor-proof reflector 
has been approved by the National 
Board of Fire Underwriters, and sup- 
plies an even, concentrated light. 








4 
| 











Fig. 2—Paasche Air-Conditioning Unit 


The sectional collector baffles pick up 
all solids, allowing only the gas to 
escape through the piping, thus 
eliminating the danger of combustion 
and the plugging of exhaust piping. 
The illustration shows a 6-ft. air- 
finishing booth with explosion-proof 
exhaust unit, air-conditioning unit, 
9-gal. pressure-feed high-speed air- 
painting unit, all-metal turntable, and 
vapor-proof reflector. The square- 
type standard booths are furnished 
6 ft. 6 in. high and from 2 to 8 ft. 
on the side by 1-ft. increments, and 
10 and 12 ft. on a side. Larger sizes 
can be supplied. 

The air-conditioning unit shown in 
Fig. 2 supplies clean, dry and warm 
air to insure best finishing results. 
According to the manufacturer, com- 
pressed air supplied direct from the 
compressor is not suitable for high- 
grade finishing as it 











contains oil and water 
vapor and may even 
include rust and scale. 
If these materials are 
not removed, the fin- 
ish will be poor and 
the apparatus will 
clog. In the illustra- 
tion of the device, on 
the right-hand side is 
shown a long pipe- 
like water, oil and rust 
separator. Next is 
shown a 100-lb. air 
pressure regulator. 
The flat object on the 
left-hand side of the 
regulator is an electric 
heater which not only 
warms the air but also 
provides a surface for 
warming paint con- 
tainers and cups. At 
the extreme left is 








Fig. 1—Paasche Airfinishing Booth complete with 
ventilating and air-conditioning units 
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shown the drop 
piping for the hose. 


Westinghouse Motor- 
Operated Cam Controllers 


Cam controllers designed for sec 
ondary control of wound-rotor induc 
tion motors, carrying 250, 500, or 
800 rotor amp. at 1,000 secondary 
volts, have been placed on the mar 
ket by the Westinghouse Electric & 
Manufacturing Company, East Pitts- 
burgh, Pa. They are made wit! 
either 13 or 23 contact points, and 
can be operated by a push-button sta 
tion from a remote point or controlle«! 
automatically by certain compensating 
types of pressure regulators. 

The complete motor-operated con 
troller consists of three units, namely, 
the main, top, and auxiliary units 
This type is designed for either floor 

















Westinghouse Motor-Operated Cam 
Controller 


or frame mounting. The main unit 
consists of a group of cam-operated 
contactors arranged for sequence 
operation for a single motor drive 
These contactors carry the main 
motor secondary current, and ar: 
closed by adjustable metal cams 
operating on rollers which open with 
a snap action by means of strong 
compression springs. The copper 
contacts have a rolling action and arc 
barriers are provided between the 
contactor units. The camshaft is 
braced by bearings at the top, middle. 
and bottom on all except the 13-point, 
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250-amp. size. The bottom bearing 
is a ball thrust bearing to take care of 
end and radial thrusts. The top and 
middle bearings are standard sleeve 
bearings. The shaft is extended at 
the bottom to mount a position indi- 
cator motor if desired. A metal cover 
incloses the main unit and can be 
removed easily. The leads for the 
motor and resistor connections are 
brought out through the back of the 
controller. 

The top unit consists of a pilot 
motor with brake, notching drum, 
handwheel, clutch and eight auxiliary 
cam-operated contactor units. Either 
a compound-wound d.c. pilot motor 


or an a.c. three-phase pilot motor is 
furnished, depending upon the con- 
trol circuit. The pilot motor operates 
the camshaft from one extreme posi- 
tion to the other in approximately 
16 sec. for the 13-point controller 
and 28 sec. for the 23-point con- 
troller. The brake is applied when 
the pilot motor is de-energized. 
The auxiliary top unit with push- 
button control consists of a plate to 
indicate the position of the controller. 
If automatic control by compensating 
type of pressure regulator is desired, 
this unit is replaced by a suitable unit 
with an indicating plate to operate the 
particular type of regulator. 





Stanley Electric Drills, Bench Grinders 
and Drill Stands 


LINE of electric tools, compris- 

ing portable drills in ten types, 
an electric bench grinder, and drill 
stands in four types, has been an- 
nounced by the Stanley Works, New 
Britain, Conn., Nos. 141 and 121 
electric drills are illustrated in Figs. 
1 and 2 respectively. According to 
the manufacturer, straight, graceful 
lines and the absence of projections 
permit a well-balanced drill that is 
easy to hold, and is not liable to 
damage if dropped. The offset of the 
spindle permits drilling in close quar- 
ters. All parts are readily accessible 
for cleaning and lubrication. The 
handle has been shaped te fit the hand 
and incorporates the standard quick 
make-and-break type switch, which 
can be operated to start or stop the 
motor without releasing the firm grip 
of the fingers on the handle. 

A fan mounted on the armature 
shaft draws an ample supply of air 
into the frame at the rear of the drill, 
cooling the brushes and commutator. 
By means of baffles, the air passes 
between the armature and field and 














~ 








Fig. 1—Stanley No. 141 Portable 
Electric Drill 


out through holes conforming to the 
natural air flow. The motor is 
dynamically and statically balanced. 
All gears are made of special alloy 
steel and are heat-treated. They run 
in grease in leakproof and dustproof 
housings. Ball bearings are set in 


steel jackets molded into the alumi- 

















Fig. 2—Stanley No, 121 Portable Elec- 
tric Drill of the combination spade 
and breast-plate handle type 


num castings and are used on both 
ends of the armature shaft, with the 
exception of DG 23 where there is 
a ball bearing at the outer end only. 
Radial ball thrust bearings in addition 
to long bronze sleeves are used on all 
chuck spindles. 

Heavy-duty three-jaw chucks, fit- 
ted to the ground spindles, are used 
on the drills. The chuck key on all 
sizes is fastened securely in the recess 
on the drill, but may be released in- 
stantly for use. Each drill is equipped 


November 1,1928— American Machinist 


with 124 ft. of extra-heavy duplex 
rubber-covered cable, which is fast- 
ened to the drill by a specially de- 
signed clamp that relieves the strain 
upon the wire connections. At the 
other end is an extra-heavy armored 
plug provided with a cable grip which 
likewise eliminates strain on the wire 
connections. The Nos. 141, 142, 562, 




















Fig. 3—Stanley Electric Bench Grinder 
mounted upon a floor pedestal 


382, 121 and 122 operate on 32, 110, 
150, 220 and 250 volts, whereas all 
the remaining sizes are not available 
for operation at 32 volts. 





. SPECIFICATIONS 
Chuck Speed, 
r.p.m. Capacity, 
No Length, Weight, D 
No. _ Load Load . In vs Lb _ Steel Wood 
*141 2,200 1,200 12 64 ; i 
142 1,300 «= 750—sS3 ~ i i 
562 1,100 600 «13 8} * i 
382 900 475 15) TT oe | rT 
*121 525 275 154 12 i Ft 
122 550 350 «174 17} j iW 
582 440-250: 185 20} i " 
341 375 «-225'—s«19 21 2 W 
342 350 «= 200-20 224 } 1" 
781 300 175 «174 204 . 2 
"*2ilustrated. 
~ The bench grinder is designed 


especially for sharpening small tools 
as well as other general grinding 
work. It is furnished with two 6-in- 
grinding wheels, wheel guards, ad- 
justable toolrests, cable and switch. 
It is adaptable for use with wire 
brushes, and is provided with a han- 
dle for convenience in carrying. Fig. 
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Fig. 4—StanJey No. 530 Bench 
Drilh Stand 


3 shows this bench grinder mounted 
upon a floor pedestal. It is furnished 
for 110 volts at 25, 40, 50 and 60 
cycles and for 220 volts at 60 cycles. 
[t is also furnished for d.c. use at 
115 or 230 volts. The speed for 60 
cycles is 3,450 r.pm. The length 
overall is 144 in., and the net weight 
is 43 lb. The diameter of the arbor 
a ‘¢ 


is 4 in. and the wheels used are 4 in. 
in thickness. 

Bench stands Nos. 530 and 532 are 
illustrated in Figs. 4 and 5. The No. 


530 is designed for use with either 
Nos. 562, 142 or 141 drills, for but- 
fing, scratch brushing and small 
grinding. The drill is held firmly by 
means of one clamping screw. The 
weight of the device is 44 Ib. Drill 
stand No. 532, illustrated in Fig. 5, 
is used for converting portable elec- 
tric drills Nos. 562 and 142 into small 


drill presses. The drill is securely 




















Fig. 5—Stanley No. 532 Bench 
Drill Stand 


locked in place by tightening one 
clamp screw. According to the manu- 
facturer, accurate drilling can be 
done even under the heaviest loads. 
A drill bracket is movable on the 
post and can be easily moved up and 
down or turned sideways by loosen- 
ing one clamping screw. A com- 
pression spring counterbalances the 
weight of the drill and aids in lifting 
the drill out of the work when drill- 
ing is completed. The height of the 
column is 22 in. and the base is 8x8 
in. Maximum feed is 24 in. and the 
maximum distance from chuck to 
base is 11 m. The weight without 
the drill is 25 Ib. The Nos. 533 and 
534, drill stands, not illustrated, are 
the same except that the No. 534 is 
mounted upon a wall bracket. ‘The 
height of the column is 30 in. and 
the maximum feed is 4 in. The base 
is 9x9 in., and the maxmium distance 
from chuck to base is 135 in. The 
weight for the No. 533 is 46 pounds. 


“Nlansaver” Curve and 
Angle Cutting Power 
Hacksaw 


Curve and angle cutting can be 
done on this hacksaw which has been 
developed by the J-B Engineering 
Sales Company, New Haven, Conn. 

















“Vansaver” Curve and Angle 
Cutting Hacksaw 


The saw, which is light and portable, 
is shown in the illustration mounted 
upon an angle-iron frame. It oper- 
ates from a lamp socket. Both the 
motor and are mounted on a 
cast-iron base, and are so arranged 
that the entire saw and motor can be 


saw 
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moved horizontally 12 in. while the 
saw is in motion. The saw operate, 
through a 6-in. stroke at 150 stroke. 
per min. The depth of the saw 1, 
54 in. By reversing the blade, a cut 
10 in. long can be made. Special 
saws can be supplied for deeper cuts 

Power is supplied through 6 ft. of 
rubber-covered cord and plug. Start- 
ing and stopping is controlled by a 
switch on the operator’s handle. The 
angle of the cut can be change: 
while the saw is in motion. 





American Thermo-Syphon 
Heat Exchanger 





For use in conjunction with its 
carburizing equipment, the American 
Gas Furnace Company, Elizabeth, 
N. J., has developed a_ thermo 




















1—Awmerican Thermo-Syphon Heat 
Exchanger for use with car- | 
burising furnaces 


Fig. 


syphon heat exchanger as illustrated 
in Fig. 1. This heat exchanger was 
designed primarily for use with the 


vertical retort carburizer, but may ) 
also be adapted for use with th 
rotary retort machines. The vertica! | 
retort carburizer was described on 
page 429, Vol. 65 of the America 


Machinist. 
Where it is not necessary or cd 
sirable to quench the work from t! 
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Fig. 2— Cross-section of the heat ex- 
changer showing the method of 
transferring heat by means of fan 
circulation 


carburizing heat, the heat exchanger 
permits of an extensive heat recovery 
hy preheating a cold charge of work 
and furthermore increases the ca- 
pacity of the carburizer. In Fig. 2 
is shown the cross-section. 

The hot charge of work as it is 
removed from the carburizer is 
placed in one chamber of the unit 
and a cold charge is placed in the 
second chamber. Fan circulation of 
the trapped air provides a_ rapid 
transfer of the heat from the hot 
work to the cold work, and results in 
a saving of almost half the sensible 
heat in the work leaving the furnace 
if only one step is used. However, 
if two heat exchanger units are used 
and the size of the work charge is 
constant, three-quarters of the sens- 
ible heat in the work may be recov- 
ered, minus, of course, the radiation 
losses during the two operations. 

Thermo-syphon heat exchangers 
are also built so that the entire re- 
tort may be removed from the ver- 
tical retort furnace when bright an- 
nealing is being performed. The re- 
tort is then placed in one chamber of 
the heat exchanger for transference 
of its heat to a cold charge located 
in the second chamber of the unit 
preparatory to charging. The ex- 
changers are made in sizes for use 
with the various sizes of the standard 
vertical retort carburizers, and have 
heating chambers whose dimensions 
are as follows: 30 in. diam. by 30 in. 
deep, 15 in. diam. by 30 in. deep, and 
24 in. diam. by 48 in. deep. 


“General” Automatic 
Shape-Cutting Machine 


Irregular outlines may be cut 
with a torch or other tool directly 
from drawings or patterns by means 
of this automatic shape cutting ma- 
chine which has been placed on the 
market by the General Welding & 
Equipment Company, 66 Brookline 
Ave., Boston, Mass. The apparatus 
lends itself to modification so that it 
may be used to reduce or enlarge the 
size of the product over that of the 
pattern. 

As shown in the illustration, a sub 
stantial base and short column sup- 
port a centrally-located and balanced 
track system. By means of a roller 
and ball bearing system, the tracks 
can be turned easily and rapidly 
around the center of the column. 
Two carriages of equal weight are 
mounted on the column, one carrying 
in its center the tracing and driving 
element and the other the tool, in this 
case the cutting torch. The carriage 
centers are set equidistant from the 
main center and two racks engaging a 
gearwheel act to always keep the car- 
riages equidistant from the center 
when moving in and out. The com- 
bination of the straight movement of 
the carriages with the turning move- 
ment of the track system enables the 
tracer to follow any regular or 
irregular path which, in turn, compels 
the cutting torch to reproduce the 
same movement. The gearwheel en- 
gages the rack without lost motion. 


This rigidly supported system lends 
itself to the construction of various 
sizes, and it is not subject to other 
than vertical strains which may be 
taken up easily by the roller and bal) 
hearing system 

—— 


Meilicke Payroll 
Calculator 


\ means of quickly and accurately 
compiling payrolls in shops in which 
the employees are paid ona piece- 
work or hourly basis ts covered by 
this mproved payroll calculator which 

















Veilicke Payroll Calculator 


has been placed on the market by the 
Meilicke Systems, Inc., 3466 North 
Clark St., Chicago, Ill. The device 
may be described as a file or rack of 
numbered cards, each card containing 
at,the top the rate of hourly pay in 
large, bold-faced figures. It will be 
noted in the illustra- 











tion that it is an easy 
matter to select a 
given rate of pay 
since each number is 
staggered. Assuming 
that a certain em- 
ployee is paid 25 cents 
per hour for his work, 
and on a given payday 
should receive pay for 
264 hrs., the payroll 
clerk opens the device 
to the card numbered 
25 as shown. It will 
be noted that the hori- 
zontal column at the 
top is numbered in 
hours from O to 150 
in groups of 10, and 
that the vertical num 








“General” Automatic Shape-Cutting Machine 
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and quarter-hours of work and to 
the total wage. To perform the 
operation mentioned, the clerk will 
look across the top column of hori- 
zontal figures, which are printed in 
red until he comes to 20. He will 


then glance down the column to the 
figure on the same level as 64 hr. At 
this point he will find the given rate 
of pay which is $6.63. The reverse 
side of each card shows the rate 
increased by 4 cent per hour. 





Farrel-Sykes Roller Bearing 
Speed Reducers 


PEED reducers having Sykes 
\J generated continuous-tooth _her- 
ringbone teeth and built in capacities 
from 1 to 5,000 hp. have been placed 
on the market by the Farrel-Birming- 
ham Company, 344 Vulcan St., Buf- 
falo, N. Y. Roller bearings which 
combine radial and thrust capacity 
are used. Both pinion and gear 
shafts are held from end float. Ac- 
cording to the manufacturer, a single 
reduction unit has an efficiency be- 
tween 98.5 to 99 per cent and a double 
reduction unit from 98 to 98.5 per 
cent. 

The same oil may be used to lubri- 
cate both the gears and bearings, and 
the splash and flood automatic systems 
may be used throughout the whole 
series. Fig. 1 shows a single-reduc- 
tion unit mounted on the same base- 
plate with the motor. This type is 
available for ratios between 2 to 1 
and 10 to 1 in ratings from 3 to 300 
hp. It is dustproof and oiltight, and 
is lubricated automatically. 

In Fig. 2 is shown a double-reduc- 
tion unit having an outboard mounting 
and a generated straight-tooth gear 


for the final reduction. This type is 
suitable for installations requiring 
ratios between 10 to 1 and 60 to 1 
in ratings from 5 to 200 hp. The 


illustration also shows the motor 
baseplate cast integral with that for 
the reducer. A series of standard 
baseplates is available for each size 
of unit to suit different types of mo- 
tors and outboard mountings. 
Rolling mill reduction units are 
designed to suit each individual con- 
dition. They are available in ratios 
between 1 to 1 and 15 to 1, and in 
sizes up to 5,000 hp. The bearings 
may be the plain roller type or any 
other type of roller bearing. They 
are held in cast-steel sleeves which 
are adjustable. Piercing mill drives 
up to 10,000 hp. have been built. 

















Fig. 1—Farrel-Sykes Single-Reduction Speed Reducer having generated 
continuous herringbone teeth 























Fig, 2—Farrel-Sykes Double-Reduction Speed Reducer having a typical outboard mounting and a straight-tooth gear 


for the final reduction 


° . . , r oO 
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“Pulleystone” Anti-Slip 
Pulley-Facing Compound 


For reducing belt slippage, “Pul- 
leystone” has been placed on the 
market by the Chicago Belting Com- 
pany, 113 North Green St., Chicago, 
Ill. According to the manufacturer, 
the efficiency of existing equipment 























Showing the method of applying “Pul- 
leystone” Anti-Slip Pulley-Facing 
Compound to the face of a pulley 


can be brought up to 98 per cent by 
applying this compound to the pulley 
faces. A thin coat is applied to the 
pulley face, as shown in the illustra- 
tion, by spreading it over with the 
hand and then smoothing it out with 
the back of the hand dipped in warm 
water. The surface is then smooth 
enough to give high adhesion, which 
increases with service. It*is claimed 
that the output of the machine using 
either leather, rubber or canvas belt- 
ing for drives can be increased. 





National Inserted-Tooth 
Milling Cutters 


Positive locking of the blades is 
the chief feature of the inserted- 
tooth milling cutters, which have 
been placed on the market by the 
National Twist Drill & Tool Com- 
pany, Detroit, Mich. According to 
the manufacturer, complete and uni- 
versal adjustment enables the shift- 
ing of the blades outward or side- 

















National Inserted-Tooth Milling Cutter 
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ways as is necessary when they 
become worn. The illustration shows 
the assembled cutter. One side of 
each slot is made up of pyramids 
which match serrations in the blades. 
A locking wedge and a locking screw 
are used to hold the blade in place. 
The same construction can be ap- 
plied to face milling cutters, slab 
milling cutters, and to any other type 
of inserted-tooth cutters. On tests, 
a 9-in. cutter, 14 in. wide, cut to 
4 in. depth at 11}-in. feed and to 1 
in. depth at 94-in. feed. 





“Eversafe” Box Strapping 
and Round-End Cutter 


“Eversafe” box strapping, having 
a hard japan finish, may be cut with 
round edges by means of the “Ever- 
safe” round-end cutter. Both are 
products of the Stanley Works, New 




















“Eversafe” Round-End Cutter shown 
cutting two round safety ends 


Britain, Conn. The box strapping is 
furnished in all standard sizes in 
mill coils of continuous lengths 
of approximately 500 Ib. each. 

The box strapping can be cut with 
round edges and with both ends 
round, by means of the Eversafe 
Cutter, which is made in six sizes to 
cut strapping in the following 
widths 3, 4, 3, 3. § and 1 inch. 


“Peerless” Gear Tooth 
Chamfering Machine 


NTERNAL and external teeth on 

gears may be chamfered to any 
shape by this machine which has been 
placed on the market by the City Ma- 
chine & Tool Works, 1517 East Third 
St., Dayton, Ohio. As shown in the 
illustration, the machine is of the 
motor-driven type. It 


This tooth chamfering machine is 
equipped with a No. 1 B. & S. geared 


pump for cutting lubricant. Its spin- 
dle operates at 1,600 r.p.m. Dimen- 


sions are: height 494 in., length, 
36 in., and width 25 in. The net 
weight of the unit is 1,800 pounds, 





is said that no time is 
lost for indexing and 
that changing to gears 
of a different size is a 
matter of but a few 
moments, and _ the 
pitch changes require 
only slightly longer. 
Timken tapered roller 
bearings are furnished 
on the spindle mount- 
ing. The spindle is 
belt driven from a 
14-hp. motor mounted 
in the base. Tests 
have shown that 45 
teeth per min. can be 
chamfered, depending 
upon the pitch and 
form required. The 
standard machine will 
accept gears up to 10 
in. in diam., although 
the capacity can be in- 














creased by slight al- 
terations in the design. 


“Peerless” Gear Tooth Chamfering Machine 
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Weil Collapsible and 
Reversing Stud Setters 


Collapsible and reversing — stud 
setters, each in two sizes, have been 
placed on the market by the Weil 
Machine Company, 26048 East Fort 
St., Detroit, Mich. According to the 
manufacturer, the collapsible type 
shown in Fig. 1 will not strip the 
threads when releasing even though 
the machine is *‘n operation. Its jaws 
are made of tool steel and are 

















Fig. 1—IVecil Collapsible Stud Setter 


Fig. 2—Cut-away view of the Heil 
Reversing Stud Setter 
chromed. Additional nose pieces can 


be furnished to drive studs to any 
length of projection. The No. 1 size 
takes studs from O to ;‘, in., and the 


No. 2 will drive studs from 4 to 3 
inch. 
The reversible type contains an 


adapter which can be replaced. This 
adapter can he furnished to drive 
studs to any length of projection. 
The reversible type is shown in Fig. 2. 
The No. 1 size will take studs from 
0 to ;7¢ in. in diam., while the No. 2 
will drive studs from 4 to 3 in. Either 
stud setter car be used with electric 
or air drills, power presses, or by 
hand. 





Farval Lubricating System 


The “Farval” mechanical lubricat- 
ing system, formerly known as the 
“Farmer” lubricating system, has 
been acquired from the Farmer Lu- 
brication Systems, Inc., 2611 
teenth St., Detroit, Mich., by Lubri- 


Six- 


cation Devices Incorporated, 51 
South Washing Ave., Battle Creek, 
Mich. The “Farval” system, which 


is designed for the positive lubrica- 
tion of machine parts from a central 
point by means of oil or grease under 
pressure, was described under its for- 
mer name on p. 511, Vol. 66, of the 
American Machinist. 
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Trade Catalogs 











Air-OperaTep Devices. The Logans- 
port Machine Co., Logansport, Ind., has 
published catalog R-23 showing a com- 
plete line of air-operated devices adapt- 
able to all kinds of production machines. 
These include rotating double-acting air 
cylinders, hand-controlled operating 
valves, reducing valves and automatic 
lubricators, air-operated chucks, two- 
and three-jaw chucks, compensating 
jaw chucks, chucking devices, work- 
ejecting air compressors, and many 
other items. Each is illustrated and de- 
scribed. The catalog contains 32 11x84- 
in. pages. 


Bar Work. The Jones & Lamson 
Machine Co., Springfield, Vt., has pub- 
lished an 8-page photograyure circular 
showing the use of the flat turret lathe 
on bar work. A drawing of the piece 
of work to be done is shown together 
with the subsequent operations. The 
time for each operation is also given. 


“Conco” CRANES AND TROLLEYs. The 
H. D. Conkey & Co., Mendota, IIl., has 
published Catalog No. 110 which shows 
clamshell buckets, cranes in eleven types, 
locking devices. power house cranes, 
and trolleys in I-beam and crane types. 
Each product is illustrated and specifica- 
tions are given as well as reference 
drawings. A section is devoted to in- 
stallations of cranes in various indus- 
tries. The catalog contains 47 11x84-in. 
pages. 


DIAMONDs FOR INDUSTRIAL PURPOSES. 
Anton Smit & Co., Central Building, 
Antwerp, Belgium, has published a 
catalog entitled “Diamonds for Indus- 
trial Purposes” which divided into 
two parts. Part I gives the historical 
and general classifications, and describes 
carbons, ballas, boarts, crushing boart, 
splints and points. Part II gives the 
principal uses of diamonds, among which 
are truing of grinding wheels, diamond 
dies, and diamond saws. Tools for 
carrying the diamonds are shown. 


1s 


Monorait Convey1nc Systems. The 
Reading Chain & Block Corporation, 
Reading. Pa., has published Catalog 
No. 56 on monorail conveying systems. 
Among the products listed are chain 
hoists, electric hoists, T-bar monorail 
systems and equipment, switches, track 
sections, and trolleys of several types. 
Each product is illustrated by itself, and 
in some cases as installed. Many have 
tables of sizes included. In addition, 
I-beam strength tables, timber-strength 
tables and methods for supporting mono- 
rail systems are given. Methods for 
electrification of conveyor systems are 
also described. The catalog contains 
sixty 11x8-in. pages, 
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“Nordstrom” Vatves. The Merc: 
Nordstrom Valve Co., subsidiary of the 
Merrill Co., Engineers, Cleveland, Ohi 
has published catalog No. 6, entitle 
“Nordstrom Valves.” It shows man) 
types of straight-way valves, three-way 
valves, Venturi valves, together wit! 
many special types. Each valve is illus- 
trated and tables of sizes and dimen- 
sions are given. Actual views of Nord- 
strom valves in service are presented in 
a special section. The catalog contains 
142 94x6-in. pages. 


THREADING HEAps AND Victor TAPs. 
The Landis Machine Co., Waynesboro 
Pa., has published Catalog No. 30. 
entitled “Landis Threading Heads an 
Victor Taps,” which contains descrip- 
tions and photographs of “Land-Matic” 
heads, “Landex” heads, “Lanco” heads 
chasers, chaser grinders, and Victor 
taps. Each article is thoroughly des- 
cribed and tables of sizes are given. The 
catalog, which is finely printed, con- 
tains 96 9x6-in. pages. 





Pamphlets Received 











Hicu-Test Gray Iron.—The Whit- 
ing Corporation, Harvey, Ill., has pub- 
lished the first article in a series on cast 
iron and its manufacture by Dr. Edward 
E. Marbaker, Industrial Fellow, Mellon 
Institute of Industrial Research, Pitts- 
burgh, Pa., entitled “High-Test Gray 
Iron—Part 1.” The pamphlet gives the 
introduction and historical review oi 
this subject and mentions the status oi 
pearlitic gray cast iron. 


SIMPLIFIED Practice RECOMMENDA- 
tion. The U. S. Department of Com- 
merce, Bureau of Standards, has issued 
Simplified Practice Recommendations 
No. 67, on roller bearings, which con- 
tains a list of associations, producers. 
distributors and users. The recommen- 
dations are given in detail. Stock-bore 
sizes are limited to the ones in the table 
which vary from j to 44 in. This rec- 
ommendation became effective on De- 
cember 1, 1927, and is sold by the Super- 
intendent of Documents, U. S. Govern- 
ment Printing Office, Washington, D. C. 
for 5 cents. 


TREND OF EMPLOYMENT. The U. S. 
Department of Labor, Bureau of Labor 
Statistics, has published a pamphlet en- 
titled “Employment in Selected Manu- 
facturing Industries,” for July, 1928 
Employment for this month was 1.1 per 
cent lower than in June, and payrol! 
totals decreased 3.1 per cent. Increased 
employment was shown in July as com- 
pared with June, in eighteen of the 54 
separate industries. Increased payrol! 
totals were shown in twelve industries. 
Curves are given showing the trend of 
employment in each of the manufactur- 
ing industries. The pamphlet contains 
21 9x6-in. pages. 
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i. tool builders already than had been oc- 

r . ; ’ ; cupied by all the exhibitors in the main 

a Machine Tool Builders Meeting exposition building in 1927, thus assur- 

. ing another successful show. 

; Sets Record In Attendanre The chairman of the standards com- 

, : J oa mittee, A. L. Stewart, Gleason Works 

a Space Oversubscribed for 1929 Exposition moved a resolution to the effect that 
machine tool standardization be referred 

UST what was responsible for the For the exposition committee, the gen- to the groups interested with the object 

large attendance at the 27th annual eral manager, Ernest F. DuBrul, re- of expediting the work. In adopting the 
convention of the National Machine ported that more space in the 1929 ex- resolution it was amended to read that 
’ fool Builders’ Association at Skytop position had been applied for by machine the standards so arrived at be submitted 
Lodge, Cresco, Pa., Oct. 23-26, no one to the American Standards Association 
was able to say, but the fact remains as tentative American standards for the 
that the registration was almost double further action of that body. 
that at previous gatherings. And the It was also decided to refer the ques- 
general sentiment was as optimistic as tion of a standard color, or colors, for 
the attendance was large. It was so machine tools to the sectional committee 
expressed by President P. E. Bliss in of the A.S.A. on small tools and ma- 
his opening remarks when he said that chine tool elements. 
not only had business been good in vol- In his annual report General Manage 
ume but more satisfactory in profits, as DuBrul had this to say of the state of 
well. He remarked that the prospects the industry: : 
for the future as stated to him by leaders 
of the industry were apparently favor- 
able. 

Three new directors were elected to 
serve for a term of three vears. They 
were E. J. Fullam, Fellows Gear Shaper 
Co.; F. V. Geier, Cincinnati Milling 
Machine Co.; C. A. Johnson, Gisholt 
Machine Co. The new board organized 
by electing Henry Buker, Brown & 
Sharpe Manufacturing Co., president; 
H. E. D. Gray, Landis Tool Co., first 
vice-president: C. C. Swift, Ohio Ma- 
chine Tool Co., second vice-president ; 














“We have been made happy each month 
of the last nine, to note that our index has 
run decidedly higher than for any similar 
period since the post-war boom. In eight 
months up to September Ist the index 
indicated a greater business booked than 
in all of last year 

“Just when things are looking the rosiest 
we begin to hear that deliveries are being 
delayed because of lack of skilled labor 
So now again, as in the past, when the 
industry is getting a good run of orders 
a short labor supply becomes a factor limit- 
ing its production 

“We are told that there is a good bit of 





















, tnckeateet tl ‘ary Buker ; 
and A. H. Tuechter, Cincinnati Bick- : Henry I wker overtime being made now. We do not 
-_ ~ : President National Machine Too) Builders’ i os 
ford Tool Co., treasurer. Association (Continued on page 714d 
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The outlook in Commerce, Finance, Agriculture and Industry 


By THEOopoRE H. Price 


Editor, Commerce and Finance, New York 


(Copyrighted, Theodore H. Price Publishing Corporation, 16 Exchange Place, New York) 


HE pyrotechnic display in last 

week’s stock market included more 

pinwheels than sky rockets. In 
some of the securities that are in specu- 
lative favor there was great activity, 
but none of them advanced sensationally, 
and asa whole the market is no higher, 
if indeed it is as high as it was at the 
beginning of the week. Much the same 
thing is true of the commodity markets 
in which the great staples are bought 
and sold for future delivery. These 
markets have been relatively quiet. 


The calm that has prevailed in the 
speculative markets has not affected dis- 
tributive trade. The national business 
in merchandise continues active, and all 
the barometric industries appear to be 
running at or near capacity. There- 
fore, the relative quietude of the stock 
and commodity exchanges is generally 
regarded as normal and logical in view 
of the great political referendum that is 
to be held on Election Day. 


On that day some 40,000,000 ballots 
will be cast. In the number voting, the 
election will be without precedent in 
this or any other country of the world, 
and as the questions at issue are chiefly 
economic, it is not surprising that spec- 
ulation should pause while awaiting a 
decision so momentous. 

This is not to say that business has 
anything to fear from either candidate, 
but uncertainty always checks initiative, 
and even those who are most adven- 
turous will be disposed to look and listen 
from now until the next president of the 
United States is chosen. Pending a 
choice so important, it may be well to 
compare the pros and cons of the eco- 
nomic situation as they have been re- 
cently set forth by the protagonists of 
American prosperity and the critics who 
maintain that it is more apparent than 
real. 

Of the first group President Coolidge 
is the undisputed leader. In his ad- 
dress at the dedication of the Fredericks- 
burg battlefield memorial on October 19, 
he presented figures which show that 
since the beginning of the Civil War our 
population has increased nearly four- 
fold, our national wealth more than 
twentyfold, our foreign trade about 
twelvefold, our production of manufac- 
tured goods more than thirtyfold, our 
farm production more than fivefold and 
our public school enrollment about five- 
fold. As these gains, particularly in in- 
dustrial production and national wealth, 
vastly exceed the increase in popula- 
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tion, they are interpreted as making the 
“mansion in which dwell the people of 
the United States. the most 
comfortable habitation which a nation 
ever enjoyed.” And in it each wage 
earner has the assistance of machine 


detail. They say that the enormous 
sales of automobiles, radios, electric 
household equipment and other conveni- 
ences and luxuries indicate that pros- 
perity reaches the lowest as well as the 
highest; that technical progress and 








WHAT’S DOING 
IN INDUSTRY 


OCTOBER sales of machine tools 
have been maintained at a high 
level in all centers, and it is antici- 
pated that there will be two active 
months ahead to round out an ex- 
cellent year, as judged by the 
amount of business pending and 
number of inquiries being received. 
In nearly all cases these orders and 
inquiries are coming from well- 
scattered sources. New England 
reports this week, however, at 
least two sizable lists. 


AUTOMOTIVE demand continues 
to dominate the market and has 
even increased in such centers as 
Chicago, Indianapolis and Cincin- 
nati. In the last-named place the 
general market tone has improved 
and both local and outside sales 
have increased. The same state- 
ment is true of Indianapolis. For 
many dealers in Chicago, Septem- 
ber’s volume had already been 
exceeded by the 24th of October, 
while in Detroit, at the same date, 
October gave promise of being the 
most active month of the year. 


SALES in the New York market 
dropped off slightly in the past 
week, but the month’s volume of 
business will be high. In Canada 
heavy buying is going on in all 
branches of industry, railroad buy- 
ing of rolling stock being a promi- 
nent feature. Because of this the 
heavy machinery and car plants are 
all busy. Small-lot railroad pur- 
chasing is reported in Chicago, 
normal purchases are being made 
in the South, and fair buying from 
this source is noted in Indianapolis. 








scientific management are constant]; 
adding to both the efficiency and stabil- 
ity of business and the earnings of 
workers; that hand-to-mouth buying 
keeps production and consumption in 
balance and that the Federal Reserve 
System makes monetary panics forever 
impossible. 

Those whose interest is more par- 
ticularly in the stock market say that the 
ownership of industry is becoming con- 
stantly broader and more diversified: 
that the earnings of the larger corpora- 
tions are increasing at the same time 
that the market for their securities is 
expanding; and that instead of paying 
relatively less for the common stock of 
a corporation than for its bonds, we 
should be glad to pay premiums for it. 

But from this preachment of pros- 
perity there is some dissent. Those who 
have analyzed the study of our national 
wealth made by the Federal Trade Com 
mission a year or more ago point out 
that it shows that 1 per cent of the 
people own 59 per cent of the wealth 
and 87 per cent of the people only 10 
per cent of the wealth; that more than 
75 per cent die without having accumu- 
lated any estate whatever; and that the 
average annual earnings of workers are 
below a “fair standard of living.” 


To reconcile these two schools of 
analysis it is probably fair to say that 
the protagonists of prosperity show the 
astounding progress that the United 
States has made, while its critics dis- 
close that the millenium is not yet 
reached. And since it has not, any as- 
sumption that industry will no longer 
need to take breathing spells, that un- 
discovered accumulation of stocks ot 
goods will not occasionally throw busi- 
ness out of balance, and that advancing 
money rates will not restrain construc- 
tive activity and enterprise, is probably 
premature. With this in mind, a severe 
break in the prices of shares on the Chi- 
cago Stock Exchange which occurred 
last week may not be without signifi- 
cance. 


Abroad the outlook is serene an 
business in some lines is improving 
The possible settlement of the repara 
tions problem by fixing the sums to be 
paid under the Dawes plan for the next 
few years offers encouragement to trade. 


power equivalent to more than 350 
helpers, or a total of three billion me- 
chanical slaves. 

Upon this canvas many other apostles 
of optimism paint in even more colorful 
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The Industrial Review 


Weekly progress of the machinery and 


HE following reports, gathered 

from the various machinery and 

machine tool centers of the coun- 
try, indicate the trend of business in 
these industries and what may be ex- 
pected from the future: 


NEW ENGLAND 


Machine tool sales during the current 
week have maintained an even level. In- 
quiries showed to excellent advantage, and 
featured two sizeable lists of 10 and 25 
tools, respectively from the aeronautical 
and automotive industries. The same very 
good demand for small units continues in 
evidence. 

Grinding equipment and automatic screw 
machines are in strong demand, and the 
large volume of orders includes both new 
and used machines. The latter type are 
a strong market factor. The amount of 
business in the used tool field is satisfactory 
but prices are at a low level due to the 
large supply of used equipment on the 
market. 

Automotive interests continue active 
buyers in the New England territory. Parts 
manufacturers in this field are expanding 
to include the manufacture of airplane 
parts. The Hartford Machine Screw Co., 
Hartford, is making airplane engine parts. 
The M. S. Little Co., Hartford, is adding 
a factory unit to take care of increased 
business, and is making spun brass parts 
and exhaust pipes for planes. The Water- 
bury Tool Co. makes winches used on 
dirigible mooring masts. At Milford, Conn., 
the Aircraft Corporation of America is 
producing planes. The Waterbury Farrel 
Foundry & Machine Co., Waterbury, has 
orders for a special precision type of ma- 
chine to make screws used in the manu- 
facture of airplanes. 


CHICAGO 


Business in machine tools thus far in 
October has been well maintained. In some 
instances September's highest level has been 
passed, but the average is about on a par 
with last month. Midwest manufacturers 
of several types of standard tools are op- 
erating their plants to the limit in order 
that deliveries may be made on orders long 
booked. Increased demand for shop equip- 
ment is noted from automotive and auto 
accessory plants, which are buying freely. 
Farm implement and tractor builders con- 
tinue as prominent factors in the market. 

From Milwaukee information is received 
that the O. A. Smith Corporation in the 
near future wiil close on most of the out- 
standing items on its lists; also that the 
Falk Corporation is in the market for a 
sizable number of tools. Inquiries for small 
lots from western railroads are being re- 
ceived from time to time, but no new lists 
are said to be in sight. Within the last 
few days a Southern railroad has been in- 
quiring in this market for new equipment 
involving several standard units. Used 
tools are in good demand, the indications 
being that the volume of business for Octo- 
ber will equal, if it does not exceed, that of 
last month, 


CANADA 


Heavy buying activities in almost every 
branch continue to feature the metal-work- 
ing industry in Canada. Rail mills are still 
busy and are now looking forward to the 
1929 railway appropriations which should 
be forthcoming in a very short time. 


machine tool business 


Structural steel continues in strong demand. 
The Dominion Bridge Co. has received two 
heavy contracts, which will keep the plant 
operating at full capacity for some months 
to come. 

Railway buying is still a prominent fea- 
ture of the situation. The Canadian Na- 
tional Railways are in the market for a 
large number of cars. The National Steel 
Co. has received an order for twelve new 
street cars from the Hamilton Railway Co. 
Canada Foundries and Forgings, Limited, 
report a substantial increase in the volume 
of business being handled which has neces- 
sitated placing the drop forge plant on a 
24-hour operating basis. 

The Dominion Engineering Co. is bene- 
fitting from the recent heavy expansion in 
power development in Eastern Canada. 
With the early completion of several paper 
machines which have kept the plant busy 
for some time, the contracts for hydraulic 
machinery will serve to keep the company 
operating at capacity. 

Operations of automobile equipment 
manufacturers ar~ still at a high level. 
Official statistics show that production of 
automobiles during the first nine months of 
this year ended September 30, numbered 
202,652 cars as compared with 161,583 cars 
during the corresponding period in 1927. 
Makers of motor parts also participated in 
this large increase. 


DETROIT 


October has thus far maintained the high 
average of sales and inquiries that was set 
here early in 1928 and that has been carried 
through almost the entire year. With the 
exception of only a very few short letups, 
this average has been remarkably high and 
there is every indication that present con- 
ditions will continue for some little time. 
October gives some promise of being one of 
the best months of the year in many lines 
of the machinery and machine tool business. 

Deliveries are far behind orders, accord- 
ing to a large number of dealers here. In 
some cases, however, the deliveries have al- 
most caught up. 

Most of the equipment being bought now 
is of a general nature. This is a balancing 
up with no very great spurts and no out- 
standing events in any line. It is a healthy 
condition and in spite of the fact that 
orders have come in very rapidly there have 
been very few cancellations. 

All of this means that the machinery 
business in this section is in good shape. 
Almost all other businesses are thriving and 
Detroit seems to be undergoing an unus- 
ually prosperous period. Employment has 
reached a point that it has never reached 
before. It is estimated that nearly 450,000 
are employed in all industries. This is ap- 
proximately 150,000 more than were em- 
ployed a year ago. 


CINCINNATI 


The great majority of the machine tool 
manufacturers in the Cincinnati district 
report an increased volume of sales in the 
past week, and in no case was there re- 
ported a. falling off of business. The gen- 
eral market tone is improving gradually, it 
is stated, and the consensus is that the 
sales-curve will continue to ascend. 

Selling agents report an increased demand 
in local and adjacent territory and ex- 
press the opinion that a better market is 
developing. Sales resistance is lessening, it 
is stated, and those in need of tools are 
showing less timidity in placing orders for 
their requirements. 

Orders booked in the past week came 
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from all sections of the country and were 
well diversified. The great majority of the 
purchases were of single tools, but a greater 
percentage of the orders called for two or 
three tools than in the previous week. The 
cumulative sales to concerns in the auto- 
motive industry and its allied trades was 
larger than in the previous week, but the 
orders continued to be confined largely to 
single tools. 

Inquiries continued to flow in freely, 
particularly from automobile manufactur- 
ers. This fact is taken as an indication 
that this industry is about to do a greater 
amount of buying. 


INDIANAPOLIS 


Business in the machine tool and ma- 
chinery business here continues to improve 
and there is a much better tone to the 
market than at the same time last year. 
Judging from the inquiries that now are 
being received, business will remain good 
for some time to come. The most encourage 
ing feature about the general situation is 
the increasing number of machine tool 
users that are becoming active, both in buy- 
ing and in inquiries. Where six months 
ago the demand was restricted to a few 
of the staple buyers, others being virtually 
out of the market, the buying now is broad- 
ening out, 

Demand from the automobile factories in 
this state is expanding somewhat. The 
factories are proceeding cautiously with 
their production schedules, but business is 
picking up. Demand for special machinery, 
particularly presses and special woodwork- 
ing machinery from the body manufactur- 
ing plants holds up well. This has been 
the best year in history for these plants 
and they have been steady buyers since 
the first of the year. 

The iron and steel demand is fair. Steel 
factories in central Indiana report a slight 
increase in orders and demand for tools is 
fairly brisk. It should become better 
before the winter is over. 

One of the comparatively new sources of 
demand is the radio industry. Several 
rather large plants have been developed in 
this area during the last year. 

* Railroad demand is fair, but should be 
better. Demand from the farm implement 
factories is good and promises to become 
considerably better. With the settlement 
of the coal strike, the local trade is expect- 
ing a big increase in special coal mining 
machinery and small tools for the mine 
machine shops. 


SOUTHERN DISTRICT 


Machinery and machine tool business in 
the Southern District has shown some 
improvement the last two weeks, distribu- 
tors report, with volume now running about 
on a par with that at this time last year 
for most lines, though one or two are below 
the sales at this period in 1927. However, 
most distributors seem to feel that the out- 
look is promising for late fall and winter 
business, and that approximately normal 
conditions will prevail the next four months 
or so. 

Though building is not as active as it was 
a few weeks ago more progress is being 
made than usual this late in the season, 
and there is some demand reported for 
contractors’ equipment in this_ section. 
Some road repairing and maintenance work 
is also being done, especially in Georgia 
and Florida, and this is creating a few 
sales of this type of equipment, though 
the volume is nothing unusual. The out- 
look for both the above lines, however, 
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seems to be very bright for the coming year. 

In the garage and smaller machine shop 
field conditions are the same as they have 
been now for some months, only a few 
orders being booked, most of them for used 
or rebuilt equipment. Woodworking ma- 
vhinery sales are also relatively quiet right 
now, though volume is about as usual for 
this time, most sales being in the furniture 
manufacturing field in the Southeast. 
Quite a few orders are being booked in the 


textile field for new mills and additional 
units now being erected and outlook is 
good for some time to come. Railroads 


are placing a few orders for heavier equip- 
ment for shops, this business being about 
normal for the period. Sugar refining ma- 
chinery is reported fair in the Louisiana 
and Florida territory, with some sales to 
Cuban refineries also being made. 


NEW YORK 


Some of the dealers in the Metropolitan 
district found a distinct letup in the volume 
of orders received in the past week, with 
inquiries at a high level, however. Others 
reported an active week as to both orders 
and inquiries. It was everywhere predicted 





of the previous month. One firm handling 
a wide line of tools estimated that at the 
time (Oct. 25) October bid fair to be the 
best month this year in the local market. 
Even those firms reporting low sales 
volume for the week attached no signi- 
ficance to the fact due to the large amount 
of business pending. 

As in the past two months, 
been coming from well-scattered sources 
with no outstanding orders It was par- 
ticularly noticeable in the past week that 
no mention was made of many of the com- 
panies that have been regular buyers in the 
market for some time. 

The Triplex Machine Tool Co. reports the 
sale of four filing machines, one Swiss jig 
borer, one Campbell nibbler, six speed- 
lathes, one large power press and one 
arbor press. 

ThePratt & Whitney Co. reports the sale 
of five jig borers, five lathes, five bench 
lathes, one die sinker, a thread miller, two 
6-in. vertical shapers, one 12-in. vertical 
shaper, a centering machine, and an auto- 
matic cutter grinder. The Niles Too! 
Works Co. sold a 42-in. x 16-ft. Time- 
Saver planer, a 36-40-in. sidehead boring 
mill, two Ransom grinders, one Cincinnati 


sales have 


that the total volume of sales in October high-speed tapper, a B. & S. universal 
would be equal] to if not better than that’ grinder, and a Niles-Acme shaper. 
—— 


Machine Tool Builders’ Meeting 


(Continued from p. 714a) 
speculate on who is paying the extra hourly 
rate for that overtime, for whenever we 
have asked this question the answer has 
always been that the machine tool builder 
stands it. Generally there was no allow- 
ance made for overtime when prices were 
quoted on standard goods, but as a special 
favor to the buyer, overtime was run so 
that the user could the more quickly make 
profits from his purchase. 

“General business is decidedly active, and 
as far as can reasonably be forecas: now, 
this activity should continue for some 
months. At this time, when things seem 
most favorable, it is not pleasant to com- 
ment on signs and portents of an unfavor- 
able nature; yet there are such and we 
should not neglect them. The stock mar- 
ket situ:tion is one factor that probably 
will react unfavorably on business. Ac- 
cording to the very valuable index of nor- 
mal stock values, devised by Col. Leonard 
Ayres of the Cleveland Trust Co., prices 
of stocks are now more than twice as high 
above normal as they have ever previously 
gone at the peaks of the wildest bull mar- 
kets of the last 29 vears. 

“This is not a healthy situation. The 
stock boom is being financed on credit, of 
course. Borrowings of member banks 
from the Reserve banks do not now have 
the same solid foundation of gold that they 
had a year ago. In fact the gold margin 
is dropping faster now than it did in 1920, 
when the big slump was becoming apparent. 
Interest rates are stiffening, and this tends 
to restrict the financing of new plant con- 
struction by bond issues. Our industry’s 
business parallels new construction to a 
considerable extent. 

“When the present wave of stock specu- 
lation breaks, the break will probably affect 
business adversely, as such breaks always 
have done in the past. It would be quite 
senseless to think it can keep on mount- 
ing very much longer, with gold leaving 
the country, and this export of gold re- 
stricting the foundation of credit. 

“It was precisely at such times in the 
past that the machine tool industry needed 
the most careful policies. Now that busi- 
ness research has traced out the pattern 
of those former pictures, we can reasonably 
take these signals as telling us to be well 
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prepared for a slump. It is mere prudence 
and not pessimism to base our policies on 
a theory that some sort of slump is not far 
off, and that it may be somewhat bad. 
Then if it does not come in the near future, 
or if it is not bad when it comes, we will 
be that much more to the good. 

“In times like these it is much better to 
have money to lend than to be compelled 
to borrow. So let us remember that ma- 
chine tool inventories have no coupons at- 
tached to be cashed at regular intervals. 
Let us remember the disasters that ex- 
cessive inventories caused in the last big 
slump. The wise policy is to keep inven- 
tories close to demand, and if demand goes 
down to let inventories also go down. 
Experience has shown that even with the 
most careful scheduling, the inventory of 
a machine tool company is a hard thing to 
control in proportion to a diminishing de- 
mand. Experience also shows the fallacy 
of the theory that quantity production 
makes low costs in this industry. When 
demand fell off, quantity production made 
high losses through obsolescence. It also 
made high costs of carrying large inven- 
tories over the slump even when the in- 
ventory was salable.” 

Speaking on mutual aid in business 
H. I. Shepherd, vice-president, Guardian 
Trust Co., Cleveland, said in part: 

“The attitude of the banker to business 
has gone through as radical a change as 
any other business relationship. The same 
elements and conditions that make your 
business safe and profitable are the same 
elements that make the banker’s business 
with you safe and profitable. There is no 
longer one viewpoint of business for the 
banker and another for the business execu- 
tive or operator. Safety, progress and 
profit in business demands that the con- 
clusions of the banker and of his customer 
shall be based upon the same statement of 
facts, and reached by the same process of 
reasoning, and at this point, as much as 
any other place in business, there comes 
in the necessity of mutuality.” 

H. B. Kraut, Giddings and Lewis 
Machine Tool Co., told of the elaborate 
organization of the German machinery 
manufacturers association which in- 
cludes some 2,700 firms employing 700.- 





American Machinist — Vol.6°, No.1é 





000 men. According to Mr. Kraut the 
work of this association is so highly 
respected that its advice is sought by the 
Government in matters in which it: 
members might be interested. 

One of the achievements of this asso 
ciation is a standard purchase form or 
which method of payment, deliveries, re 
placement of parts, and similar point 
are specified. The form has saved the 
members of the association much worry, 
and many misunderstandings. Mr 
Kraut moved that a committee be ap- 
pointed to study the drawing up of ; 
similar form for use by the N.M.T.B.A 
and the motion was passed. 

Warren S. Hays, secretary of the 
Power Transmission Association, ap- 
peared to urge closer co-operation be 
tween the two associations, and pat 
ticularly to request the machine toc’ 
builders to maintain an attitude o: 
neutrality so far as the type of drive 
for any given installation was concerned 

Dr. Hugh P. Baker, manager trad 
association department. Chamber o! 
Commerce of the U. S., said that mam 
of the old obstructions in the way « 
trade associations have been removed I 
recent court decisions. As a conse- 
quence they can go ahead to a new use- 
fulness provided they follow the trafhc 
regulations set down by the courts. 

Associations are usually formed to 
protect their members against evil prac- 
tices. They should grow and develop 
until their most important function aims 
to be their promotion of good practices 
An analysis of 50 years of experience in 
one association showed that such in- 
tangibles as mutual confidence and fair 
dealing were more valuable than such 
tangibles as statistics, important as the 
latter are. Dr. Baker closed with an 
explanation of the functions and plans 
of the trade association department ©: 
the Chamber. 

The first report of Albert E. Grover. 
the cost consultant attached to the staf! 
of the general manager, took the forn 
of an intimate study of cost procedur« 
in a typical machine tool plant of mod- 
erate size. It will be published in some 
detail in a later issue. 

At the final session General Manager 
DuBrul addressed the members on profi 
ideals of the machine tool industry. 


James A. Smith Dies 


James A. Smith, general superintend 
ent of the Schenectady Works of the 
General Electric Co., died at the agt 
of 55 on October 25 following a stroke 
during some Masonic ceremonies. M1: 
Smith was a 33rd-degree Mason ano 
was commander in chief of the loca! 
Scottish Rite. At the age of 16, Mr 
Smith began his technical career as a! 
apprentice at the Pratt & Whitney Co 
Hartford, where he remained for four 
teen vears. In 1903 he resigned to be 
come general superintendent of _ the 
Comigton Air Brake Co. The follow- 
ing year he was superintendent of the 
Dutchess Tool Works, where he re- 




























Jaines A. Smith 


mained until 1910, when he came to the 
General Electric Co. as assistant me- 
chanical superintendent. In 1912, he 
was made general superintendent. Mr. 
Smith was a member of the American 
Society of Mechanical Engineers and 
the American Institute of Electrical En 
gineers. He was also the author of the 
first article of a series that appeared 
in the American Machinist entitled, 
“Getting the Most Out of Your Ma- 
chine Tool Dollar,” one of the earliest 
and most important of recent campaigns 
to modernize equipment. 





Business Items 











The Roller-Smith Co., of New York City, 
is appointed Arthur H. Abbott, Inc., 88 
Broad St.. Boston, Mass., as its district 
sales agent in the New England territory. 


E. M. Hanson & Co., 130 N. 4th St., Phila- 
delphia, Pa., have been appointed sole dis- 
tributors of the line of chucks, chain hoists 
and trolleys made by the Union Manufac- 
turing Co., of New Britain, Connecticut. 


The Federal Tool Works of Detroit is to 
take over the Chelsea Screw Co., of Chelsea, 
Mich. M. J. Dunkel, who organized the 
Chelsea company and was its president, will 
become a director of the Federal firm and 
vice-president of the company in charge of 
the Chelsea division. 


Huron Industries, I: « manufacturer of 
speed reducers, seal rings and flexible 
ouplings, has moved its general sales 
‘ffice from Alpena, Mich., to the Builders 
Bldg., Chicago H. W. Munday has been 
ippointed general sales manager with 
Offices in Chicago He was formerly editor 
f Pit and Quarry, Pit and Quarry Hand- 
book and the Fertilizer Green Book 


The Dalton Tool & Machine Corporation 
now manufacturing at its plant in Bridge- 
n, N, , all tools formerly put out by 
e Dalton Tool Corporation. Eugene P. 
errman, president, and Edwin H. Jonson, 
reasurer are located at the executive offices 

i W. 40th St., New York, N. Y. Mr. 
errman and Mr. Jonson are also affiliated 
th the Stewart Steel Products Co., manu- 
turer of fire alarm apparatus, iron cast- 
es and general metal products 


The Metropolitan Vickers Electrical Co 
ose name will soon be changed, has 
juired control of the British Thomson- 
uston Co., Ltd., the Edison Swan Ele« 
al Co., and Ferguson, Pailin, _ Ltd 
ording to cable reports from London 
chairman of the new combine will be 
Cc Levis, chairman of the British 
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Thomson-Houston, and Sir Philip Nash, 
chairman of the Metropolitan Vickers, will 
be the managing director 


Sawyer-Massey, Limited, of Hamilton, 
Ontario, is converting the woodworking de- 
partment of its large plant into a plant for 
the manufacture of truck dump bodies and 
trailers. The company in the last year has 
manufactured and sold more than 1,000 
truck dump bodies suitable for carrying 
grain and all of these have been marketed 
in the prairie provinces. The success of 
this venture has determined the company 
to enter the business on a larger scale. 


An eastern branch of the Western Har- 
vester Company, for the manufacture of 
Holt combined harvesters, will be estab- 
lished on a T5-acre tract on Washington 
Street, East Peoria, Ill., it was announced 
this week following acquisition of the plant 
site, which is across the street from the 
Caterpillar factory in East Peoria The 
Caterpillar firm owns the Western Har- 
vester and the new East Peoria unit in 
addition to providing for increased produc- 
tion of the harvester line will provide for 
expansion of the Caterpillar Tractor output 
M. M. Baker, director of the company, who 
announced the expansion program, stated 
that details of the project, which it is esti- 
mated will mean a $4,000,000 investment in 
East Peoria, are beihg worked out as rap 
idly as possible by plant executives 





Personals 











1. E. MatruHews, formerly Eastern rep- 
resentative of the Moraine Products Co., of 
Dayton, Ohio, has resigned 


HarRoLtp CC. OSMAN. secretary of the 
Nugent Steel Castings Co., Chicago, and 
heretofore in charge of sales for that com- 
pany, has been appointed works manager 


CHARLES Pack has resigned as first vice- 
president and general manager of the 
Doehler Die-Casting Co. and has established 
an office as consultant in the Woolworth 
Bldg., New York City * 


EUGENE BovuTon., supervisor of time study, 
Chandler-Cleveland Motors Corporation, has 
resigned his position, effective Nov. 1, after 
which he will be connected with the J. I 
Case Threshing Machine Co., Racine, Wis 
consin. 


LESLIE MCARTHUR, of Chicago, has beet 
appointed general manager of the Bassick 
Co., Bridgeport, Conn., to succeed Harry 0 
King who has resigned to accept a similar 
position with the Sikorsky Airplane Co 
Mr. McArthur was formerly connected with 
the Stewart Die Corporation 


Leon SELeTsky, chief engineer of the 
Société Genevois d'Instruments de Physique 
of Geneva, Switzerland, is in this country 
visiting machine tool plants for the purpose 
of buying equipment. He may be reached 
through the Triplex Machine Tool Co., 50 
Church St., New York City He expects to 
remain here for several months 


E. S. CARMAN has resigned as secretary 
and chief engineer of the Osborn Manu- 
facturing Co. and has established Edwin S 
Carman, Incorporated—Engineers, handling 
general and industrial engineering problems, 
especially foundry The firm is located fr 
Carnegie Hall, Cleveland, Ohio 


Cc. A. HENDERSON, formerly comptroller 
of the Winnipeg branch of the Willys-Over- 
land Co., has been appointed assistant to 
B. M. Bremner, who is manager in charge 
of operations in the Prairie Provinces Mr 
Henderson has had a long and successful 
connection with the Willys-Overland Com- 
pany 


L. C. LoRENSON and H. R. HaARBOTTLE. of 
\berdeen, N. C., both of whom, it is stated 
have for some vears been identified wit! 
the machinery and machine tool busines- 
in the Southeastern district, have recently 
chartered the firm of Lorsenson-Harbottle 
Inc., at Aberdeen, with a capital stock of 
$50,000, as distributors of machinery in the 
southeastern § territory it has heen lately 
announced 


~ 


H. C. WeisuH, for the past fourteen years 
manager of the Kingston Ship Building Co 
Kingston, Ontario, has resigned Before 
taking up his position in Kingston, Mr 
Welch was manager of the Vickers Ship 
building yards at Barrow-in-Furness, Eng 
land Mr. Welch entered apprenticeship 
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with this company in the year 1882, and in 
March, 1°14, was recommended for duty as 
manager of the shipbuilding yards at 
Kingston 


Cc. B. Aust, former manager of employees 
service, is now manager of the employees’ 
service and works standards department, a 
new division, of the Westinghouse Plectri« 
& Manufacturing Co., East Pittsburgh, Pa 
L. H. SCHUMAKER, until now superintendent 
of the inspection and test department was 
appointed manager of the standards divi 
sion of the new department. The inspection 
and test departments have been combined 
into one, with G. W. Gorse. as superintend- 
ent 


HERBERT CLARK HoOovER, Republican 
Presidential Candidate, has been named 
recipient of the John Fritz Gold Medal for 
1929 by the Engineering Foundation, ot 
New York. The award is an expresssion ot 
appreciation for Mr. Hoover's attainments 
as an engineer, particularly in mining op 
erations in this and other countries, and for 
his introduction of improved mining meth- 
ods. His translation into English of Agri- 
cola’s book, “De te Metallica,” from 
medieval Latin is also mentioned among his 
scholarly accomplishments 





Obituaries 











JOHN E. LONERGAN, president of the Johr 
E. Lonergan Co., Philadelphia, manufa: 
turer of steam specialties, died at the age 
of 87 on Oct. 23 in Sacramento, Calif. He 
Was an engineer and inventor of many 
steam appliances, particularly for the 
Southern Pacific R.R He was prominent 
in the Catholic Church and in 1921 was 
appointed Papal Chamberlain At the time 
of his death he was also head of the Brin- 
ton Co. and the California Vineyards Com- 
pany. 


W. L. Vaeuie, president of the Velie Motor 
Corporation and the Velie Monocoupe Air- 
craft Corporation, died on Oct. 24 at his 
home in Moline, Ill... at the age of 62 Mr 
Velie was the grandson of John Deere 
founder of Deere & Co., makers of agricul 
tural machinery, and was connected witt 
that company for many years Thirty 
years ago he organized the Velie Carriage 
Co., and five years later the Velie Motor 
Corporation. His active interest in the air 
plane industry began this year 





Forthcoming 
Meetings 











« American Management Association Aut 
umn convention, Palmer Hous Chicago 
Nov. 13-15 W. J. Donald, managing direc- 


tor, 20 Vesey St., New York City 


Iron and Steel Division, American Society 
of Mechanical Engineers Second national 
meeting, Chicago, November 14-15 Thomas 
Wilson, chairman of Chicago local section, 
host, 7 S. Dearborn St., Chicago 


Society of Automotive Engineers Pro- 
duction meeting, Book-Cadillac Hotel, 
Detroit, Mich., Nov. 22-23. Coker F. Clark 
son, secretary, 29 W. 39th St New York 


City 


American Society of Mechanical Engi 
neers. Annual meeting, Engineering Socie 
ties Bide., New York. week of Dex ; 
Calvin W. Rice, secretary, 29 W. 39th St 
New York City 


Seventh National Exposition of Power 
and Mechanical Engineering. Held at 
Grand Central Palace, New York, N. \ 
week of December ° 


Power Transmission Association Annual 
meeting, Hotel Commodore, New York City, 
De 6 Association headquarters 644 
Drexel Blidg., Philadelphia 


Western Metal Congress and Western 
States Metal & Machinery Exposition. Held 
in Los Angeles, Jan. 14-18, under the aus- 
pices of the American Society for Steel 
Treating WwW Eisenman, secretary, 7016 


Euclid A Cleveland 

















The Weekly Price Guide 











Rise and Fall of the Market 


ITH the pig-iron market especially active, scrap scarce, 

and blast-furnace coke prices tending upward, further 
strengthening is foreseen in quotations on finished steel products. 
Heavy melting steel scrap prices are now at highest levels reached 
since 1926. Demand appears to be particularly brisk in railway 
car material, while non-ferrous materials, except solder, are mov- 
ing more slowly than a week ago. Scrap copper, brass, lead and 
zinc remain unchanged, compared with Oct. 19 levels. 


(All prices as of Oct. 26, 1928) 


AS LL Aaa 
IRON AND STEEL 











PIG IRON—Per gross ton, f.o.b.: 


CINCINNATI 

Se ER het eo a aad dake abe eae S $19.94 

OE er ar ae 20. 89 

EES SE TO RE a ere eee 21.19 
NEW YORK—Tidewater Delivery 

Southern No. 2 (silicon 2.25@2.75)............200- 25.12 
BIRMINGHAM 

ES Eee Ee re eer tie ee rr 16.25 
PHILADELPHIA 

Eastern Pa., No. 2x (silicon 2.25@2.75)............. 21.26 

Manns cacebb at eeds adbeebbeeaneonannens 27.17 

Po eee 6 a en UA ae cal arenas Asia 20. 76 
CHICAGO 

No. 2 Foundry local (silicon 1.75@2.25)............ 20.00 

No. 2 Foundry, Southern (silicon 2.25@2.75).. 22.51 
PITTSBURGH, opened freight weed ($1.76) lime Valley: 

er er cons EL be hse hes eanb ueeeteesenas 19. 26 

RS i See ee ee re oP re eee RE ree e 19.26 

(EES RE, ne hr en ee pe ee eae eee es eee 21.26 





IRON MACHINERY CASTINGS—Cost in cents per lb. of 
100 flywheels, 6-in. face x 24-in. dia., hub not cored, good quality 
gray iron, weight 275 lb.: 


I ee ee en tee, ee 450 
ALD BE TA abr. eee 5.00 
AER Steer Ae Ae eee eee Gey, ry 4.30 
i a i al } 5.25 
PIN a vcs 046 okantdeeaiebekibese sawed 4.50@4.75 





SHEETS—Quotations are in cents per pound in various cities 
from warehouse; also the ‘mill base in large lots. 
Pittsburgh Cleve- New 


Blue Annealed Mill Base Chicago land York 
eS eae 2.00@2.10 3.35 3.25 3. 90* 
SS: See 2.05@2.15 3.40 3. 30 3.95* 
SS ee 2.15@2.25 3.45 3.35 4.00* 
hee 2.25@2. 35 3.55 3.45 4. 10* 

Black 
Nos. 18 to 20....... 2.60@2.70 3.60 3. 30 4.00 
No. 22.... 2.75@2.85 3.75 3.45 4.15 
See 2.80@2.90 3. 80 3. 50 4.20 
SS Seer 2.90@3.00 3.90 3. 60 4.30 
eae 3.05@3.15 4.05 3.75 4.45 

Galvanized 
a 2.70@2.80 3.95 3.65 4.25 
Nos. 12 to 14....... 2.80@2.90 4.05 3.75 4.35 
epee 2.90@3.00 4.15 3.85 4.45 
SPE Se 3.05@3.15 4.30 4.00 4.60 
) a 3. 20@3.30 4.45 4.20 4.75 
SS Ser 3.25@3.35 4.50 4.25 4.80 
SS ae 3. 50@3.60 4.65 4.35 4.95 
SE 3.65@3.75 4.90 4. 60 5.20 
RRR 3: 4.00 5.15 4.85 5.45 

250 to 3,999 Ib. 





WELDED STEEL PIPE—Warehouse discounts are as follows 
New York Cleveland Chicago 
Black Galv. Black Galv. Black Galv. 
1 to 3in., butt welded..... 50% 36% 554% 434% 54% 41°. 
2} to 6in., lap welded.... 45% 32% 
WROUGHT-STEEL PIPE LIST 
List Price —Diameter in Inches— Thickness 


Size, Inches per Foot External Internal Inches 
1 $0.17 1.315 1.049 . 133 
13 .23 1. 66 1.38 .14 
13 .27} 1.9 1.61 . 145 
2 37 2.375 2.067 . 154 
23 . 584 2.875 2.469 . 203 
3 764 3.5 3.068 .216 
34 .92 4.0 3.548 . 226 

1.09 4.5 4.026 . 237 
44 1.27 5.0 4.506 . 247 
5 1.48 5.563 5.047 . 258 
6 1.92 6.625 6.065 .28 





SEAMLESS STEEL TUBING—Following net prices are for 
seamless mechanical tubing, cold drawn, round, .10 to .30 carbon, 
at New York warehouse in iots of less than 100 ft. or 100 Ib.: 


——Thickness—— 











B.w.g. —————Outside Diameter in Inches — 
and ; 1} i 
Decimal Fractions rice per Foot 
. 035” 20 


$0.15 $0.16 $0.17 $0.18 $0.19 $0.21 $0.23 
049” 18 ._ a 2 ee ee es ee 
065” 16 _— «ae « sa ae nom 


. 083” 14 20 ia. a 25 27 29 
. 095” 13 21 3 - sae . 26 27 29 31 
. 109” 12 22 —_ —<—_ ~; 28 30 32 
. 120” or 

ia 1 a .25 .27 eS a 33 
. 134” 10 . re ae a oe oe 





MISCELLANEOUS—Warehouse base prices in cents per Ib.: 
New York Cleveland Chicago 


Spring steel, light*.............. 4.50 4.65 4.65 
Spring steel, heavier............. 4.00 4.00 4.00 
Coppered Bessemer rods......... 6.05 6.00 6.20 
Ga ici ane ceeene sede 4.50t 4.00 4.15 
Cold rolled strip steel............ 6.25 6.00 6.10 
Ga SEE RASS 5. 10t 5.30 5.00 
Cold drawn, round or hexagonf.. 3.40 3.65 3.60 
Cold drawn, flat or squaref...... 3.90 4.15 4.10 
Structural shapes............... 3. 30f 3.00 3.10 
gS on anlage ae a 3.25t 3.00 3.00 
Soft steel bar shapes............ 3.25t 3.00 3.00 
Soft steel bands................. 4.00f 3.65 3.65 
PE ci cuntndesacucee 3.303 3.00 3.10 
Bar iron (2.75 at mill).......... 3.24 3.00 3.00 
Drill rod (from list)............. 60% 55% 50% 


*Flat, %:@}-in. thick. Cold finished steel, shafting and screw 
stock. {250 to 3,999 ib., ordered and released foreshipment at 
one time. 

Electric welding wire, New York, 3, 8.35c.; 3, 7.85c.; # to } 
7.35c. per Ib. 











METALS 

Warehouse Prices in Cents Per Pound for Small Lots: 
Coorer, GROGNISEGD, Tee TOR. oes cvieceesececsccnses 16.00 
Tim, Sernten, pian, Wee Wark... 2. 0s. secegsssssesces 51.50 
Lead, pigs, E Est. L Ts a's ate Y 6. 324 New York 8.00 
Zinc, slabs, E. St. Louis........- 6.25 New York 7.75 

New York ogee Chicago 
Antimony, slabs............ . oe 14.75 14.25 
Copper sheets, base........... 24.00 24.00 24.00 
Copper wire, base............. 20. 62} 20.62} 17. 25* 
Copper bars, base............. 22.50 22.50 23.00 
Copper tubing, base........... 25.50 25.50 25.50 
Brass sheets, high, base........ 19.75 19.75 19.75 
Brass tubing, high, base....... 24. 624 24.62} 24. 623 
Brass rods, high, base......... 17.50 17.50 17.50 
Brass wire, high, base......... 20.25 20.25 20. 25 

*At mill 
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Shop Materials and Supplies 

















METALS—Continued 
New York Cleveland Chicago 

Aluminum ingots, 99%......... 25. 00* 24.30 24. 30 
Zinc sheets (casks)............. 10.00@10.50 11.00 10.01 
Rebieg HT aes ak cc cockeses 34.50 33.00 31@34 

Babbitt metal, delivered in case lots, New York, cents per Ib.: 
ee Find vc ok Giinwawe «a 0da4eervenee 67.00 
Commercial genuine, intermediate grade................. 53.00 
Anti-friction metal, general service....................-- 31.50 
ih, SE so a ne ead waged cameen ana 12.25 

Nickel, f.0.b. refinery, Bayonne, N. J., cents per Ib.: 
Ingots..... 35.00 Electrolytic... 37.00 | er 36.00 

*Delivered. 





SPECIAL NICKEL AND ALLOYS—Price in cents per lb., 
f.o.b. Huntington, W. Va.: 


Full finished nickel sheet (base)... ...... 2.2.0... .000e ee 52.00 
Cold rolled nickel sheet (base).................00000000e 60.00 
Hot rolled nickel rods, Grade ‘‘A” (base)................ 45.00 
Cold drawn nickel rods, Grade “A” (base)............... 53.00 
ae price of Monel metal in cents per Ib., f.0.b. Huntington, 
. Va.: 
er oe ee 28.00 Hot rolled rods (base)... 35.00 ¢ 
EA i Tere 28.00 Cold drawn rods (base).. 43.00 


Cold rolled sheets (base) 50.00 Full finished sheets (base) 42.00 


OLD METALS— Dealers’ purchasing prices in cents per pound, 
f.o.b. cars, depending on quantity: 





New York Cleveland Chicago 
Crucible copper.......... 13.373@13.50 13.25 12.25@12.75 
Copper, heavy, and wire..12.623@13.374 12.75 11.624@12.00 
Copper, light, and bottoms! 1.374@11.62} 10.75 10.50@11.00 
, a 5.25 @ 5.374 6.25 4.75@ 5.25 
SO ere 3.50 @ 4.00 4.25 3.75@ 4.25 
Brass, heavy, yellow... .. 7.374@ 7.624 8.25 7.50@ 8.00 
Brass, heavy, red........ 10.00 @10.50 11.25 10.00@10.50 
Ris « skh amawed 6.00 @ 6.50 6.75 6.50@ 7.00 
No. | yellow rod turnings. 8.50 @ 8.75 8.25 8.00@ 8.50 


een ee 3.25 @ 3.50 3.25 
TIN PLATES—Charcoal—Bright—Per box. 


2.87} @3. 37} 





New Cleve- 
“AAA” Grade: York land Chicago 
een ct Cla $12.10 $11.95 $11.50 


IC 
“A” Grade: 
Ic, SN hes eaten a 9.70 9.90 9.50 
Coke Plates—Primes—Per box 
100-Ib., 14x20 6.45 6.10 7.00 
Terne Plates—8-Ib. Coating—Small lots—Per box 








<c. I aii ta etd Gage 7.75@8.00 7.00 7.50 
MISCELLANEOUS 
New York Cleveland Chicago 
Cotton waste, white, per lb.* $0. 10@0. 134 $0.16 $0.15 
Cotton waste, colored, perlb.* .09@ . 12 .12 
Wiping cloths, washed white, 

—, a ae .16@164 38.00 per M mY 
Sal soda, per Ib........... .02 .02 .02 
Roll sulphur, per ib....... .027 . 034 .04 
Linseed oil, raw, in | to 4 

bbl. lots, perlb......... 112 mi . 109 
Cutting ail, about 25% tard, 

in 5 gal. cans, per gal... .65 . 60 . 60 


Machine oil, medium- 
bodied (55 gal. steel bbl.) 
if eee .30 . 36 . 36 
Belting—Present discounts 
from list in fair quantities 
(4 doz. rolls). 
Leather—List price, 24c. per lin.ft. 
per inch of width for single pl 
Medium grade........ 30-10% 30-10% 35% 
Med. grade, heavy wet. 30-5% 30-5% 30% 
Rubber transmission, 6-in., 6 ply, $1.83 per lin.ft.: 
First grade........... boc, 50-10% 50% 
Second grade......... 60% 60-5% 50-10% 





*All waste in bale lots. 
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Comparative Warehouse Prices 





Four One 
Current Weeks Year 
New York Unit Price Ago Ago 
Soft steel bars......... per Ib..... $0.0325 $0.0325 $0.0324 
Cold drawn shafting.... per lb... . .034 .034 .04 
NE EE per lb.... 175 1725 16 
Solder (4 and 4)....... per lb.... 345 34 3625 


_ per lb.... .10@.13} .10@.134 .10@.134 
. per 100... 3.59 3.05 3.10 


Cotton waste, white. 
Emery disks, cloth, 
No. 1, 6-in. dia 


Lard cutting oil........ per gal... 65 .65 .65 
Machine oil........... per gal... 30 . 30 .27 
Belting, leather, 

"Se off list.... 30-10% 30-10% 35% 
Machine bolts, up to 

1x30 in., full kegs.... off list.... 50%* 50%°* 50%° 


*List prices as of April 1, 1927. 











,- _ ____ 





MISCELLANEOUS—Continued 





New York Cleveland Chicago 
Abrasive materials—Standard 
grade, in sheets 9x11 in., No. 1, 
per ream of 480 sheets: 


rrr $4.05* $4.29 $4.29 
eS ee 20.22t 20.97 20.97 
Emery disks, 6 in. dia., 
No. I, per 100: 
ES ee ae 2.04t 1.32 1.32 
a ee eee 3. 59T 3.05 3.05 
Fire clay, per 100 Ib. bag...... 1.00 75 .75 


Connellsville, 2.85@3.00 


Coke, prompt furnace, per net ton 
Connellsville, 4.00@4. 50 


Coke, prompt foundry, per net ton. 


White lead, dry or in oil 100 Ib. kegs New York, 13.25 
Red lead, dry.. 100 Ib. kegs New York, 13.25 
Red lead, in oil... 100 Ib. kegs New York, 14.75 


*5 reams or more. + 2 reams or more. t Aluminum oxide 


mineral. 





SHOP SUPPLIES 


Discounts from new list dated Apr. 1, 1927, applying on immediate 
deliveries from wareliouse stocks in New York and vicinity: 





Full Kegs 
Machine bolts, square heads and nuts: or Cases 
kee done wae ashes s 55% 
SE © Bigs cena dec cutee cevnees 50% 
i Cr cicpescebineesoeeneeeen ewe 35% 


Carriage bolts: 
TS. 1 cat adiaeheane Cae ame 55% 


SRE EERE PIPE ee Ae ee 50% 
Coach and lag screws: 
de. teenitcden esaeesanedes 55% 
ee as dieeandmedea cade 50% 
Tap bolts, hexagonal heads.................005: 40% 
Nuts: 
Hot pressed, square and hexagonal, blank or 
ee SS errr rrr 55% 
Cold punched, square and hexagonal, blank or 
tapped, up to I-inaincl................000. 55% 
Semi-finished, hexagonal, tapped, in packages, 
RS te oe cada nn thee tka obed oa 86 40% 
Case hardened, hexagonal, tapped, in packages, 
Ce oe wigieks Sp Caen dion tiaceee 


Washers: Deduct from list, per 100 Ib........... 


Rivets, button and cone head: 
Small, including yy-in. dia..............002: 
Large (base) per 100 Ib. met... .........cceeees 


Note—For less than full 
and cold-punched nuts, roy y 10 per cent to list. 
*Broken keg lots, $1.50 of list. tBroken keg lote, $6. 50 net. 

















Machine Requirements and 
Industrial Construction 























Equipment Wanted 











D. C., Washington—A\, L. Flint, General 
Purchasing Cfficer of the Panama Canal— 
will receive bids until Nov. 7 for forges, 


band saws, drill chucks, ete., also until Nov. 
15 for automatic filing, setting and jointing 
machine. 


Ind,., Anderson Delco-Rems -, FF. 
Kroeger, Mgr machinery and equipment 
for the manufacture of automobile lamps 
for plant No. 3 

Ind., Anderson—CCroble Regulator Co. 
machinery and equipment for proposed 26 
x 85 ft. addition to plant for manufacture 


of gas regulators. 


Ind., Muncie—Warner Electric Co., 2507 
South Walnut St three 6 in. wrenchless 
lathe chucks. 


(Boston P. O.)—F. W. 
Brown & Sharpe auto- 


Mass., Cambridge 
Dixon, 1 Dock St 


matic screw machine 

Mich., Battle Creek—Nichols & Shepard 
Co., Marshall and T. R.R.—machine 
shop equipment for proposed 1 story, 100 x 
100 ft. threshing machine factory Esti- 
mated cost $300,000 

Mich., Detroit \jax Bolt & Screw Ca., 
6623 Ciratiot Ave machine shop equip- 
ment for 2 story factory to replace fire 
loss Estimated cost $50,000. 

Mich., Detroit Enterprise Tool Corp., 
1590 East Philadelphia Ave two milling 
machines 

Mich., Detroit—Fisher Body Corp., Gen- 
eral Motors Bldg.—general equipment for 


finishing depart- 
3 story, 100 x 650 


bodies in 
and 


handling auto 
ment for proposed 1 


ft. auto body factory on Beaubien St 

Mich., Detroit—Detroit Gear & Machine 
Co., Woodbridge = St geal cutting and 
tinishing machine equipment for proposed 
t story 70 x 150 ft. factory Estimated 
cost $75,000 

Mich., Detroit—Gemmer Mfg. Co., 6400 
Mt. Elliott Ave. (auto steering gears) 


machine shop equipment for expansion to 
plant 

Mich., Grand Rapids—-Hyes Body Corp., 
Seventh apd Muskegon Aves.—machinerys 


and equipment for proposed 1 story, 120 x 


205 «ft machine shop. Estimated cost 
$60,000 

Ont., Hamilton—-Norton Co. of Canada, 
R. ©. Douglas, Mer., 3 Beach Rd.—machin- 
ery and equipment for the manufacture of 


grinding wheels for proposed 1 story, 100 x 
100 ft. factory on teach Rad Estimated 
$45,000 


cost 


Que., Grand Mere—-Fairchild Aerial Sur- 
veys Co. of Canada Ltd., 201 Inspector St., 
Montreal, L. I. Dalton, Gen. Mgr.—machin- 


ery and equipment for proposed plant, here 
Estimated $200,000 


cost 





Opportunities for 
Future Business 











Calif., Los Angeles—Los Angeles School 
Dist., is having plans prepared for the con- 
struction of a group of school buildings in- 
cluding woodworking department, mechan- 


ical work shop, etc. on North Record St 
Estimated cost $150,000 | Ds I Cline, 
Petroleum Securities Bldg., Archt 
Calif., Richmond—Ford Motor Car Co., 
Highland Park, Mich., plans the constru 
tion of a motor car assembly plant her 
Calif., San Francisco Pacific Gas & 


245 Market St., plans the con- 
struction of a group of service buildings 
including shops. etc. at Mission District 
Estimated cost $100,000 Private plans 


Electric Co., 
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Calif., San Mateo Ss. FF. Aircraft 
Specialty Corp., J. R. Gilbert, 408 Warren 
Rd., plans the construction of a_ factory. 
Kstimated cost $50,000. Architect not 
selected. 

Calif., Van Nuys—Bach Aircraft Co., c/o 


M. B. Falk, 1008 Washington Bldg., Los 
Angeles, Archt., is receiving bids for the 
construction of an aeroplane factory in- 
cluding 50 x 65 ft. paint shop, ete., here. 


Estimated cost $40,000. 


Conn., Norwalk — Austin’s Garage, 47 
Railroad Ave., S., is having preliminary 
plans prepared for the construction of a 
garage and service station on West Ave. 
Estimated cost $50,000. Fletcher Thomp- 
son, Ine., 542 Fairfield Ave., Bridgeport, 
Archt 

Ind,, Indianapolis Acme Tool & Ma- 


chine Co., 924 Ft. Wayne Ave., awarded 
contract for a 1 story, 40 x 115 ft. machine 
shop at Beville Ave. and East Washington 
St. Estimated cost $43,000. 

Ind., Indianapolis — Syivester Johnson, 
368 Central Ave, is having plans prepared 
for a 1 story, 65 x 135 ft. machine shop 
and garage at 3757 North Illinois St. Esti- 
mated cost $40,000. Private plans. 

Ind., Lafayette—International Harvester 
Co., awarded contract for a machine shop 
and garage on Second and South Sts. FEsti- 
mted cost $40,000. 


Ind., South Bend — Studebaker Corp.. 
awarded contract for a 2 story, 90 x 200 
ft. factory at 631 South Main St Esti- 
mated cost $50,000. 

Ia., Dubuque—Metz Mfg. Co., 17th and 
Elm Sts., awarded contract for a 3 story, 
80 x 137. ft. factory for the manufacture 
of sash, doors, blinds and mill work. Esti- 


mated cost $60,000 

Mass., Arlington (Boston P.O.)—-W. M 
Clifford, 31 Madison <Ave., Cambridge, 
awarded contract for the construction of a 


1 story rage and repair shop on Park 
Blvd wstimated cost $40,000 Private 
plans. 

Mass., Ashland Warren Telechron Co., 
awarded contract for a 1 story, 75 x 180 ft. 
addition to factory. 

Mass., Belmont (Boston P. O.) City. 
awarded contract for the construction of a 
1 story repair and service garage on 
Waverly St Estimated cost $40,000, Noted 
Oct. 4 

Mass., Boston—-One Hundred Fifty Five 
Brookline Ave. Inc., c/o F. J. Van Etten, 
250 Stuart St., awarded contract for a 1 
and 3 story, 130 x 155 ft. sales and service 
station 

Mass.. Boston—Packard Motor Car Co., 
Grand Blvd., Detroit, awarded contract for 


a 4 story, 95 x 225 ft. sales and service 


station. Noted Sept. 27 

Mass., Charlestown (Boston P.O.)—J. W 
Gately & Sons Co., 45 Harvard Sq., awarded 
contract for a 2 story, 60 x 70 ft. plant 
and garage Estimated cost $40,000 Pri- 
vate plans. A 

Mass., Leominster—J. G. Petersen, 23 
Hale St., plans the construction of garage 
on Main St Estimated cost $45,000. 


Mich., Lansing Motor Wheel Corp., 
Saginaw St., awarded contract for a 1 story, 
200 x 400 ft. factory on Ferris St Noted 
Oct. 25 


N. City—Burstyn & Heftler 
Corp., 464 38th St., Union City, is having 
revised plans prepared for a 15. story 
garage at Academy St. and Bergen Ave 
Estimated cost $1,000,000. ¢. Shilowitz, 
26 Journal Sq., Archt Noted Sept. 6 

N. J., Jersey City—Liberty Auto Radia- 
tor Co., 3218 Boulevard, is having sketches 
made for a 2 story factory and repair shop 
Estimated cost $46,000 Flagg & Stader, 
665 Newark Ave., Archts 

N. Jd., Jersey City—R. G. Maupai Heating 
Co., 73 South St., is having plans prepared 
for a 2 story shop, etec., at 164-166 Central 
Ave. Estimated cost $50,000 Architect 
not announced Noted Oct. 25 


4., Jersey 
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N. J., Newark—New Jersey Bell Tele- 
phone Co., 1060 Broad St., will soon award 
contract for the construction of a 2 story 
garage at 9-15 Orange St. Estimated cost 


$150,000. Voorhis, Gmelin & Walker, 191 
Park Ave., New York, Archts. 

N. J., Newark — R. G. Smith Tool & 
Mfg. Co., 245 N. J. R.R. Ave., will build a 


1 story, 90 x 100 ft. factory at 120 Christi 
St. Estimated cost $40,000. Private plans 
N. J., Ridgetield—The Everseal Mfg. Co 


Inc., 250 West 57th St., New York, N. Y., 
awarded contract for a 2 story factory at 


467-75 
$40,000. 
a, ee 
1307 Dean 


South Broad Ave. Estimated cost 
Brooklyn—Domenick Saladino, 
St., plans additions and exten- 


sions to garage at Bergen St. and New 
York Ave. Estimated cost $100,000 F 
Savignano, 6005 14th Ave., Archt. 


N. Y¥., Brooklyn—Kram Realty Corp., 2356 
Madison Ave., plans the construction of a 6 
story, 67 x %5 ft. garage at Union St. and 


7th Ave. Estimated cost $200,000. Klein- 
ert & Kile, 250 Park Ave., New York, 
Archts. 

N. ¥., Dulces—Realty Corp., M. Wasser- 
man, Pres., 1825 Harrison Ave., plans the 
construction of a 1 story, 110 x 130 ft 
garage at Westchester and Appleton Ave 
Estimated cost $100,000. A. Pirner, 2742 
Tremont Ave., Archt 

N. Y¥.. New York — Big Four Realts 
Corp., 311 West %5th St., will build a 4 
story addition to garage at 252 West 87th 
St Estimated cost $100,000 DeYoung & 
Moscowitz, 11 East 44th St., Archts. 

N. ¥., New York—Interboro News Co., § 
Booth, Pres., 244 West 42nd St, is receiv- 
ing bids for the construction of garage 


shop, ete., at 525 West 
cost $200,000. R.G 
Noted Oct. 11 


repair shop, paint 
52nd St. Estimated 


Cory, 30 Church St., Archt. 


0., Cleveland—Atlas Foundry Co., J. H 
Brunce, Pres., West 6%th St., and W. & L 
E. R.R., had plans prepared for a 1 story 


30 x 90 ft. addition to foundry. Estimated 


cost $40,000. A. G. Simon, Hippodrome 
Bidg., Archt 

0., Cleveland—Bd. of Education, F. © 
Hogen, Dir., is receiving bids for a 1 storys 


foundry at 523 Eagle Ave. Estitnated cost 
$40,000. G. M. Hopkinson, Auditorium 
Garage Bldg., Archt Noted Apr. 12 

0., Cleveland—A. Brudno, c/o Imperial 
Leaf Tobacco Co., 1281 West 9th St., plans 
the construction of a 4 story, 42 x 90 


garage on West 4th St. Estimated cost 

$150,000. M. Weis, Union Bldg., Archt 
Noted July 26 

0., Cleveland—Scott A. Rogers Co., 212% 

> stor’ 


Euclid Ave., awarded contract for a 2 
73 x 160 ft. auto sales and service building 
at East 37th and Prospect Sts. Estimate 
cost $150,000 

o., Warren — Aetna Engineering «& 
Foundry Co. plans to rebuild plant recer 
destroyed by fire Estimated cost $50,000 


Pa., Trafford—Westinghouse Electric & 
Mfg. Co., East Pittsburgh, will build a |! 
story, 60 x 500 ft. and 100 x 459 ft. plant 
here. Estimated cost $150,000 B. H 
Prack, Martin Bldg., Pittsburgh, Archt 

kK. 1L.. Providence—Brown & Sharp Miz 
Co, Promenade St., is receiving Lids for 
a 1 story addition to foundry Jenks & 
Zallou, Grosvenor Bldg., Engrs. 

Ss. D., Selby—W. Cheskey, awarded con- 
tract for a 1 story, 50 x 60 ft. repair and 
service garage at Main St. and Yellow 
stone Trail highway. G. Fossum, Aberdeer! 
Archt 

Wis., Washburn—Washburn Motor (0 
S. I. Haugen, Prop., will build a 1 sto 
50 x 100 ft. garage at Bayfield St. and 
Second Ave. W 

Wis.. Milwaukee—Sawyer Steel Castine 
Co. awarded contract for the construction 
of a 1 story, 48 x 52 ft. foundry, etc., at 


37th and Mitchell Sts. 


Ont., Ford City—Chrysler Corp. of C:"- 
ada, 18 Bloor St. E., Toronto, manuf 
turers of automobiles, plans the const! 
tion of a plant here Fistimated st 


$1,000,000 








